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C. W. MEIGHAN, D. M. PENpeErGasT, B. K. Swartz, JR., 


ames of man’s relationship to 
his environment are basic to the understand- 
| ng of archaeological data. Such interpretations 

re made by almost all archaeologists in the 
urse presenting their findings, and there is 
1 growing trend toward more precise delineation 
f human ecology in prehistoric times. Yet much 
rchaeological writing of this sort tends to be 
sketchy and fragmentary, and techniques of 
alue are often overlooked or ignored. More or 
ess standardized procedures for interpreting 

ecology are still in the 
ked out, and even the physical tech- 


¢ prehistoric process of 


eing wol 
of collecting and sorting samples are 


niques 


xperimental at present. As a result, the stand- 


manuals dealing with archaeological tech- 
little or nothing on the subject of col- 


niques Say 


ecting and analyzing specimens for ecological 


This paper attempts to organize and 
methods whereby the archaeologist 


OSES. 
utline the 
1 

an draw conclusions about man in his rela- 
tionship to nature. We have assembled informa- 
ion on collection techniques and present ex- 
mples of inferences drawn from the data. 

To avoid an overgeneralized approach, we 


imited this discussion to only part of the 
ble archaeological cultures—namely those 


valiat 


f hunter-gatherer groups. This seems a useful 


starting point because hunters and gatherers 
re closely adjusted to environmental conditions 
nd hence our techniques are most important 
|} in studying cultures of this sort. Many of these 
techniques and interpretations may also be ap- 
ied to sites representing agricultural communi- 
ties, but we have not specifically studied agri- 
ulture here because it involves special study of 
lomesticated plants, irrigation systems, and 
' ther things which take us away from the kind 
{ direct adjustment to environment character- 
hunters and gatherers. We have also 
mitted discussion of specialized archaeological 
techniques which are used primarily for chrono- 
other interpretations. Thus pollen 


and dendrochronology, although they 


Stic Of 


wics 
Lica 


analysis 


five direct 


evidence of climate and plant life 
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and hence the environment of a given site, are 
not here considered since their primary applica- 
tions have been chronological and their second- 
ary applications fairly familiar. 

It is certain that we have missed many refer- 
ences and have overlooked some ingenious and 
important approaches to ecological studies in 
archaeology. Yet in compiling our information, 
we have been surprised at the scant treatment 
given this important topic in the literature. 
Many of the standard journals and publication 
series were checked volume by volume for in- 
formation, with meager rewards, and there are 
dozens of modern site reports which omit all 
mention of ecological factors. Where there is 
discussion, it is often of the most superficial and 
impressionistic Of the hundreds of shell 
have been excavated and re- 


sort. 
middens which 
ported, only a few have so much as species lists 
for the shellfish present in the site; still fewer 
have any sort of quantitative data on the rela- 
tive importance of each species. Of the reports 
which present species lists of faunal remains, 
few make any inferences from them. From our 
survey of this subject, we feel that a greater re- 
finement of ecological interpretations is one of 
the most needed developments in the advance- 
ment of scientific archaeology. 
An additional word on the references cited 


—they are intended as examples and not as 
comprehensive listings of all known instances. 
Being more familiar with western American 
archaeology, we have more easily cited examples 
from this area. The overemphasis on the west 
in our bibliography is thus a matter of con- 
venience in study and is not intended to slight 
instances of ecological interpretation for other 
regions. It is worth noting, however, that studies 


North 


considerably to ecological approaches, probably 


in western America have contributed 
largely because the archaeology here lacks elabo- 


rate remains, making ecology one of the more 


fruitful lines of investigation (see for example 
Heizer and Cook 1956). 


— 

| 


2 AMERICAN 


SETTLEMENT PATTERNS AND POPULATION 


Valuable data on man’s adaptation to en- 


vironment may be derived from studying the 


density, distribution, and depth and configura- 
tion of archaeological sites. Several studies in- 
volving agricultural settlement patterns have 
been made (Willey 1956; Crawford 1953; Childe 
1950; Ricketson and Ricketson 1937), b 


lar studies applied to hunting and gathering 


ut simi- 
sites are still limited in number and extent. 

An obvious technique used by several authors 
is simply to correlate the distribution of sites 
ot natural 
features of the environment. For example, Clark 
(1952: 


with the distribution resources Or 


23) indicates the correlation between 
Magdalenian sites and the distribution of rein- 

The Sangoan culture of Africa seems to 
occur within areas now having over 40 


rainfall (Cole 1954: 153, Map 6, Nos. 3, 4). 


deet . 


hunting and gathering peoples, such correla- 
tions should be the rule rather than the exce} 
tion, and we may expect to find relationships 
between site distribution and natu: itures 
in any case where a sufficiently large number 
of sites is known and plotted on a ma 


Aerial photographs provide another tech 
aid for study of settlement patterns. Cra 
(1953) and Solecki (1957) discuss types of evi- 


dence and methods of interpretation. Soil color 


differences are a very important gi 


tion of midden areas which are frequently 
darker than the surrounding soil. In “crop sites 

the site is revealed by a vegetation difference, 
due to some particular plant growing only on 
the site, or a more luxuriant or scantier growth 
of various plants where the soil has been altered 


by human occupation. In California, sites have 
been observed to have an abundance of suc! 
plants as thistles, mustard, bucke« trees, OF 
cactus. Since midden sites differ chemicall 
from the surrounding soil, almost any site should 
show as a crop site at one season or another. 

Aerial photographs have been used in a 


| ] 


limited way in this country, but their applica- 

tion could be greatly extended. However, there 

are some practical problems in the way of study- 

ing hunting-gathering sites from air photos. In 

the first place, the average hunting-gathering 


site is quite small and therefore may not 


aled it secial air ken from 
reveaied in commercial air photos taken from 
high altitudes. In a spot check of a di sites 


~Cil 
on the west coast, none could be detected from 


the commercial air photos now available. 
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Whether or not aerial photographs of an 
entire district can be taken, ecological informa 
tion of value can often be obtained from study- 
ing an air photo of a single site. Such photos 
may sometimes be taken from a kite or balloon 
(Bascom 1941; Roy 1954), but a low-level aeriz 
photograph is usually easier to obtain. If topog- 
raphy permits, such a photo can be taken fron 
the top of a nearby hill or cliff (Goodwin 1953 
The likely to 


drainage patterns as well as the exact borders 


picture is reveal unsuspecte 


of the site and the relationship of the site to tl 


local vegetation zones (Crawford and Keiler 
1928; DeLauwe 1951). 

A fina! technique involves the calculation 
site areas. Knowledge of area is important 


The SII 


plest method is to prepare the site map on gray 


such things as population estimates. 


paper and calculate the area from counting tl 

squares, since the irregular shape of many sites 
makes it dificult to apply mathematical formu 
lae to the computation of area. 

[he relationship between site distribution a1 
food resources has already been mentioned. Ir 
arid regions, availability of water may be a pri- 
mary consideration for location of a vill: 
of 
throughout the world. Other reasons for select- 


ge, anc 


location sites along streams is commor 


a village location include defense, dryness, 


shelter from prevailing winds, exposure to morn 


sunlight, and elevation for unobstructed 


ing 
view of surrounding country. 


There are some additional ecological interpre 


tations, commonly made by archaeologists but 
not often explicitly discussed in the literature. 
[hese include interpretation from the size and 


configuration of sites. (¢ orrelations Inc lude: 


X the midden is deep but of limited are: 
] m 
ic! I IW 
he wa 
WISE ng det Ww nore s¢ 
the people were s gers 
I ng from limite é Shell middens 
I examples of this s f site. | ilation 
t the band type, averaging perhaps 10 
} idey siderahl 
rather fi shee t it 1m 
< no mete eter, tf 
bably relativel hast 
the people were aga rorage 
Where there are small patches of n en (J 
5 meter, less than 15 cm. in deptl ver av 
rge area, representing overnight stops 2 ho 


MEIGHA? 
Othe 
ive tl 
some 


structul 


MOC. 


| 
| 
| 
| 


an 


MEIGHAN AND OTHERS 
tes, or single meals of small groups, one can infer a 
| ilation of long-range foragers with a “feast ot 
ibsistence level. Much of the Great Basin, parts 
the Plains, Lower California, and Australia provide 
f such sites. Hunting by family groups of less 
n people is probably characteristi 

ntortunate tnat more precise informatio n 
ls es ilabl The figure 
e estimates base n observation of his 
S Cal I nuch more exact 

Mis sites | e | 
Other interpretations of great importance in- 


Ive the calculation of aboriginal population. 
Some estimate of the number of people occupy- 
1g a given area is essential to an understanding 
f ecological relationships, yet estimates of pop- 
ation are seldom made or interpreted by ar- 
haeologists. Inferences on population may be 
nade from the following data: 
1. House count. Counting contemporaneous 
structures and multiplying by a factor for family 


MC. 
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2. Site area. A method developed by Cook 
and Treganza (1950: 231) shows a logarithmic 
relationship between site area and population 
presented by the formula log population = con- 
stant x log area. This most promising approach 
should be tested in other areas. 

3. Size of cemeteries. Small and migratory 
populations are not likely to develop cemetery 
Several factors probably con- 
tribute to this situation — the death of individ- 
uals while on the move, failure to mark graves 


areas of any size. 


with consequent forgetfulness of grave locations, 
and the smali number of people dying in any 
given generation. It is probably not possible to 
work out a precise formula expressing relation- 
ship between cemetery size and population size, 
but for midden sites on the west coast the fol- 
lowing figures represent reasonable estimates: 

No cemetery 


midden: pop 


area; a few burials found at random in 


ilation probably not over 50. 


Cemeter reas with concentrations of 5 or 10 burials: 
band population, perhaps 50 to 100 individuals. 
Cemetery areas with concentrations of 30 to 60 burials: 


population of pe persons. 


| 
| 
= * 
4 1 | 
| 
| Fic. 1. Laboratory sorting of shell midden sample 


Ce es with over 100 burials: poy prol 
abl 5 may be over 1 

Such figure unnot be applied ind b 
the that the population of 
pute I hly 6 to 10 times the t bur 
Needles S m 
eprese rela ely short time sp € 
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Turning from the kinds of information ob- 
tainable from examination of the whole site 
and its environment, we consider next the 
micro-analysis of the components of a midden. 
This is done by collecting and intensively ana- 


lyzing small samples of the site itself. General 
analysis of 


Heizer l 


papers dealing with physical sites 
include Cook 1950, Cook and 
Cook and Treganza 1947. 


Since it 


51, and 


would be an impossible task to ex- 
amine the site by sigh- 


average screening and weig 


all the ] . ‘ 
ali thie iumn sam- 


A common 


materia rom a 


ing component materials, a « 


pling technique can be employs 
to all the 


technique is remove 


column 4 inches square and sack the material 


by levels, 0, 10, 12 inches ot 


Ly 


whatever. The 
] 


of 


individual sample in this case usua 


4 to 8 pounds of midden material; the number 
of samples from each column naturally depends 
upon the depth of the site. ( 


olumn samples 


are usually collected in a 


the 


vertical column from 
pit. Eacl 


designation, depth, 


walls of an excavation samp 


is labeled separately with site 


and location of the column. To facilitate record- 


ing, it is convenient to take the columns from a 


corner of an excavation pit. Visible concentra- 


tions of individual components (ash, shell) 


should be avoided in placing the column, since 


the aim is to obtain a section of homogeneous 


1 
midden material. Column samples may also be 
This is more diffi- 


ollected with a soil auger. 


cult, since midden material from the upper 
levels is apt to fall or be scraped into samples 
from the lower levels. However, if used with 
care this technique is helpful for sites not being 


excavated. 
small samples is based on 


the 


The analysis of 


assumption that mound 


evenly distributed, abundant, 


mented. That this is the 


Case IS 
important experimental study of Treganza and 
Cook (1948). The authors screened and weighed 


an entire midden, at the same time collecting 


samples of various sizes to determine the mini- 


sampling necessary 


mal to give an accurate 
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They con- 


clude that a series of small samples, from 15 t 


measure of the site’s constituents. 


25 in number, will yield a reasonably accurate 
picture of the over-all makeup of a midden site 
The analysis of a sample proceeds in 7 steps: 


Dry tl mple. Treganza and Cook (1948 
r 4 on CA 
4 M mpl 1 sel 2 ams 
TI ng k is the d W 
sample TI te 
€ t W. S. Tyl Comp 
fn 
peratiot 
+ ee! en | 
‘ with mesh smalle 
paper tow 
r \ € 
f ) 
Tl 
t 
I 
é 
Quantitative analysis, as employed in middet 


analysis, furnishes the archaeologist with dat 


on proportions of natural materials used at 


site. Remains of edible food resources may 
translated into pounds of meat, a figure which 
when correlated with estimated population, ma 
intake for 


inhabitants. Cook and Treganza (1950) hav 


yield average daily the sit 


protein 


correlat bone and shell remains with t 
| 7. hev fur h 1 ox 
edible d supply they furnish, and they sug 


gest the following ratios shown in Tal 


( (SF 5 
( (> le Calif 5 


| 


MEIGHAN 


SITE: 


Total w 
[Residu 
[Rock 

[Bone 


Shell 


5 Os 
6 7/7 
? 

\8_ 


‘ \MERICAN | 
= 
(swe 
pe 
3 
9 
0 
| 
2 
| 
| 
n tl |< |. wa 
ees and finely frag 
Date: 
+Trac 
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SHELL MIDDEN ANALYSIS 


~ yn 
SITE: Kpad Sorting size - material cought by screen 


C i\ 
$-/) Provenience of sample: 


Total weight of sample: 2000 grams. (dry weight) 


[Residue $84.5 (93.6 
_ fe 5 
Shell 42.0] 9-6 
+ 
| 


(12.2 grams 
SHELL SPECIES 
le Chisne CTOTAL) 7.4 
3 Ch one Indate 9a 
\4 one + luct Crag | / S| 
5 Ostraea lurida_ 2 s| 
6 Tagelus Qlitraianus /6.5| 47 
du la On vx Oo oO 9 
f | 
\9 (den tre + 
WO 
li2 | 
113 
} 
16 
- T 
Dote: 47 Recorder; Sorting time: | hour 


+Trace present 


Fic. 2. Shell midden analysis form 


| 
| 
| 
g- | | 
| 
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Quantitative analysis can also prove useful 
in dealing with inorganic remains. Alterations 
in cultural selection of materials can be deter- 
mined. Meighan (1955a) inferred that obsidian 
gradually gained favor as a manufacturing ma- 
terial in a site in northern California by noting 
the greater abundance of obsidian spalls in 
screened samples from the upper levels of the 
site. 

Attempts have been made (Cook 1946) to 
correlate midden deposit, population density, 
and food consumption from information de- 
rived by quantitative analysis. Although specu- 
lative in part, results so far obtained indicate 
that with further refinement this technique may 
prove of considerable value. 


FAUNAL REMAINS: Bont 


Faunal remains, which may occur as one of 
the major components of habitation sites occu- 
pied by hunting-gathering peoples, are a poten- 
tial source of significant interpretations concern- 
ing ecological adaptation. Detailed analysis of 
such material may provide the archaeologist 
with insight into such diverse areas of culture 
as hunting pattern and season of occupation of 
a given site, as well as various facets of non- 
material culture not directly linked with food 
gathering. 

The recovery of bone from a site presents n 
great problems to the excavator. Complete sam- 
pling, or recovery of all material from an exca- 
vated unit, is most desirable for counts of species 
and individuals (Cook and Treganza 1950); this 
usually requires collection by level of all recog- 
nizable bone fragments, since retention of only 
whole bones or large fragments may lead to con- 
siderable distortion of data. Separation by level 
of materials thus gathered is of importance in 
determining what changes, if any, have taken 
place in the fauna of the area or in the species 
preferred for food during occupation of the site. 
Such complete sampling does not usually in- 
volve intricate or difficult techniques, but re- 
covery of calcined or otherwise damaged bone 
may present certain problems (White 1955a: 
85-7). The bone recovered during excavation 
is usually stored in bags marked with excava- 
tion unit and level until such time as laboratory 
treatment is undertaken. 

Laboratory analysis of faunal remains begins 
with cleaning and preparation of materials for 
study. The bone is washed and air dried to 
avoid damage from cracking or warping. Special 
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care should be taken to clean and preserve the 
articulations, as well as larger shaft sections, 
After cleaning, the bones may be numbered in 
lots according to their provenience within the 
site; for this purpose a rubber stamp may he 
employed, although india ink is equally satis 
factory. 

Following preparation of the material, rough 
separation of mammal, bird, and fish bone may 
be undertaken, using tabulation sheets designed 
for this purpose. Tabulation at this level is of 
considerable importance, for in some cases mn 
more than 10% of the faunal remains admit 
more specific analysis (Meighan 1954: 219). 
The bulk of the bone from a site may, there- 
fore, offer no opportunity for species identifica. 
tion, although it is of significance in total count 
or in frequency analyses. The archaeologist 
should in any case attempt rough tabulation, 
since it forms the basis for more thorough ex 
amination either by the archaeologist himself 
or by a zoologist. 

Subsequent to rough tabulation, identification 
of the species represented may be attempted. 
Identification at the genus or species level is 
usually sufficient to allow the archaeologist t 
make a considerable number of inferences about 
the culture with which he is concerned. The 
problems of identification are lessened by 
knowledge of the fauna occurring at the site i 
the present. Barring marked faunal changes 
recent times, the modern species may be taker 
as representative of those occurring in the are 
during occupation of the site; this obvious 
limits the possibilities in identification, makit 
determination of genus, and often of species 
comparatively easy. The archaeologist can, ther 
fore, often undertake tentative identification 


faunal remains himself, although verification | 


a zoologist is desirable. If species identificati 
proves too difficult, submission of the materials 
to analysis by a zoologist is necessary. In al 
case, however, the arcnaeoiogist should attem) 
to carry the analysis as far as possible, leaving 


to the expert only those problems which 
cannot himself resolve. 

In identifying faunal remains, the archaeol 
gist has several aids available for consultation 
Among these are printed keys, or descriptions 
of the salient features of bones of various an 
mals, and comparative collections, which are 
made up of the major bones of a selected group 
of animals representing various genera and spe 


cies. The former are usually restricted to 2 
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o 


mited area, since inclusion of illustrations and 
skeletal 


feasib 


lescriptions of material from a large 


rea is not generally e in a printed man- 

Comparative collections are usually main- 
tained by museums of zoology or paleontology 
and often contain materials from all areas of the 
rid. 


Printed keys may take many forms, ranging 
from illustrations of individual forms typical of 
irious genera (Brainerd 1939) to comparatively 
detailed morphological drawings accompanied 

other 1952). In these, as in 
ther printed keys, there is a strong emphasis 


n whole 


data (Brown 


specimens, making identification of 
The printed key is 


the archaeologist, who 


fragments rather difficult. 
hus of limited value to 
must of necessity deal primarily with fragmen- 
tary specimens (for examples of the degree of 
fragmentation commonly encountered, see Fig. 
3). In any case, comparison of faunal remains 
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one is saved 


1 than this identification t 


lragmente 


with illustrations of similar material presents a 
number of problems which tend to make identi- 
fication rather tenuous; lack of a 3-dimensional 
effect, difference of scale, failure to illustrate all 
aspects of the bones, simplification of details, 
and failure to illustrate individual variation in 
age and sex, all combine to increase the possi- 
bility of as well as the amount of effort 
preliminary identification is to be 
attempted in the field, however, a printed key 
may be of 


error, 
required. If 
value its portability, 
not 


because of 
analyses should 
comparison. 


although final rest upon 
this type of 

The use of a comparative collection offers 
several advantages, principally the direct com- 
parison of faunal remains with bones of similar 
species. Here problems arising from use of a 
printed key are overcome, since the comparative 
juvenile and 


adult males and females of each species, and 


collection may contain bones of 


a- » > = ~ 
re | 
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knowledge of the critical features employed in 
identification may allow rapid and accurate de- 
termination of genus and sometimes of species. 


Comparisons of articulations and shaft sections 
are not difficult, and if the study collection is at 
all complete few unidentifiable forms should be 
encountered. Apart from collections assembled 
by zoologists and paleontologists, a workable col- 
lection may be developed from faunal remains 
recovered during excavation of several sites in a 
given area. In making a collection of this type, 
the relative importance of various bones should 
be considered; generally the skull, pelvis, and 
limb bones are desirable, although any one of 
these may be used alone. Extensive excavation 


within a given region allows ample opportunity 
llection from 


for development of a study co 
faunal remains, although in some cases con- 
temporary specimens may be substituted. A col- 


lection of this type may allow fairly accurate 


species identification both in the field and in 
the laboratory, although checking by a zoologist 
is advisable, particularly when changes in fauna 
gh time are suspected. 

Following species identification, tabulation of 
each species may be undertaken. The most 


effective method for determining the number 


of individuals represented is that desc1 b 
White (1952: 337; 1953a: 396-7), which in- 
volves separation of right and left components, 


using either one bone, such as the femur, or a 
of the large 


number is used as the unit of 


determining the total number 


The figure thus derived may not be extreme 


precise, and an arbitrary correction factor may 
be ay to account for those individuals 
whose remains have not been preserved. A sig- 
nifix xample of the results obtainable from 


lividuals is given by Clark (1957: 


10) the Mesolithi site of Star irt 


a count of 1n 


Analysis of the age of individuals represented 


may also be attempted. Neither printed keys 


nor study collections are essential here, for th 
1] 
san riteria obtain for all species. Here, as i 


lentification, the pelves, limb bones, and 
teeth are most important; while it is desirable 
to use as many of these as possible, determina- 
tion of age may be made using any one alone. 
The degree of closure or obliteration of the 
epiphyses of the bones and eruption of teeth ars 
most significant, although age may be roughly 
determined from the over-all size of the bones. 


Aging for 


bones of the animal. The greater 


archaeological purposes presents no 
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real problems, and should be attempted when- 
ever possible, since a number of inferences can 
be drawn from such data. 

Faunal remains may also provide considerable 
data on butchering techniques, both at the con- 
crete and inferential level. Here there is no uni- 
formity in the factors to be considered; bones 
should be examined for breaks or cuts which 


may indicate use of specific tools or techniques 
in butchering of game (White 1952: 337: 1953: 


163). Aside from this, there are no specific fea- 
tures which can be analyzed; the majority 
the inferences concerning butchering techniques 
are based upon comparison of archaeologica 
data with data on relevant ethnographic groups 
] 


a problem discussed more fully below. 


yf the data derived from the 


Interpretation 
above described techniques allows the archae- 
ologist greater insight into not only hunting 
techniques and patterns, but also season of oc- 
cupation and such facets of nonmaterial culture 
as technological or cultural level and social or- 


ganization. 


he most obvious interpretations 
which can be drawn from analysis of fauna 
concerned with hunting patterns 


since it is the food-gathering patterns and tech- 


rich the animal bones in a site most 
clearly reflect. A primary feature of the hunting 


1 1 
pattern which comes to light in species tabula- 


tion is preference for certain of the animal fi 
resources of a given area and accompanying 


neglect of others, a phenomenon noted by 
White (1952: 337) among Plains groups, bj 


ate lack of recognition of the 


certain animals, or it may De viewed as a result 


yf cultural conditioning. 

Significant inferences concerning the are 
hunted by the occupants of a given site may als 
be made on the basis of the occurrence of re- 
mains of cles not to the immediate 
yrea. Thus Meighan (1955b: 25) is able to infe 
trave land people to the coast gather 
fish, in a tion to hunting in interior valleys 
from the presence in a California cave site 


remains of both coastal and inland fauna. Ne 
(1956: 386) and Fowler and Winters (1956 
50) make similar inferences for sites in the 


southeastern United States. 


Changes in economy may also be inferred 
from faunal remains. Here, analysis of frequen- 


MEIGHAN 


cies OF \ 
f a site 
rientat 
157) su 


ganizati 
ertaint 

reconst1 

pation 


jauthie 


fauna a 
Butcl 


round 
this wi 
rienta 
Infer 
nased 
cerned 
remain 
terial. 


— 
f the 
| 
La Cok 

nes t 
sy Taylor (1948: 186) in Coahuila, by Dart (1956: | Seas 
at M Kapansgat, an numero thers throug 
urrel preferred species may ind any otl 
terpret: 

| 


MEIGHAN AND OTHERS |] 


cies of various forms in upper and lower levels 
f a site may reveal alterations in the ecological 
rientation of the occupants. Wheat (1955: 
157) suggests either climatic or cultural change 
in Mogollon sites on the basis of the appearance 
f the turkey and muskrat in early levels, while 
Movius (1954: 312) discerns a shift from horse 
the main source in the 
Palaeolithic of This type of 
nalysis is often based upon differences in genus 


to reindeer as food 


Upper France. 
r species, although in many cases the change 
n economy involves a complete shift from one 
major food resource to another. If such changes 
re of sufficient magnitude, alterations in tech- 
nology and accompanying shifts in social or- 
ganization may be inferred with some degree of 
ertainty. If sufficient length of time is involved, 
reconstruction of the environment during occu- 
pation of a site, such as that suggested by 
(1956: 80) for the rock 
La Colombiére in France, may be attempted on 


basis of differences between contemporary 


jauthier shelter of 


fauna and remains from the site. 

Butchering patterns, although they may some- 
times be inferred from cuts or breaks on the 
snes themselves, are more often suggested by 
the absence in a site of certain bones of a given 


White (1954) 


ble amount of work in this direction in the 


has carried out a con- 


P ains area, basing inferences upon relativ e fre- 
These 


ethnographic 


guencies of various bones of the bison. 


nferences are correlated with 


lata, and in many cases specific techniques or 
vatterns are suggested. 
may also be inferred 


Season of 


occupation 
rough analysis of faunal remains; more than 
ny other, this level of inference offers a variety 
f data upon which ecological and cultural in- 
terpretations can be based. Mammal, bird, and 
fish bone may all be used in reconstructing pat- 
terns of seasonal occupation and migration. Re- 
mstructions of this type are of value both in 
xplaining the presence or absence of various 
iltural items in a site and in indicating the 
ssibility of locating, in other areas, similar sites 
Indication of 


ccupied at other seasons. year- 


ccupation is also of importance, since 
this will suggest certain ecological and cultural 
rlentations not present among migratory groups. 
Inferences concerning season of occupation 
ased on analysis of mammal bone are con- 
cerned primarily with presence or absence of 
femains of 


terial. 


juvenile individuals in the site ma- 
Since the occupants will have hunted 
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juveniles as well as adults, lack of bones of im- 
mature individuals is indicative of hunting dur- 
ing seasons when only adult animals were avail- 
able. Particularly in the case of larger mammals, 
seasonal hunting seems unlikely, and seasonal 
occupation appears to be a better explanation of 
the lack of bones of juvenile individuals. Baum- 
hoff (1955: 64) infers occupation of a California 
cave site only during winter and spring from 
the absence of bones of juvenile deer; certainly 
in this case such an inference is justified, since 
deer formed one of the main items of diet, and 
seasonal hunting is highly improbable. Clark 
(1952: 26) arrives at the reverse conclusion for 
caves in southern Germany on the basis of the 
Year- 
round occupation may also be indicated by the 
presence of both juveniles and adults. 


occurrence of bones of foetal reindeer. 


Analysis of bird bone may also show season of 
occupation; here the interpretations are based 
upon knowledge of the species present in a given 
Howard (1929: 
380-3) suggests year-round occupation for one 
California shellmound on the basis of the pres- 


area during various seasons. 


ence in the site of bones of both summer and 
winter while McGeein Mueller 
(1955: 59) infer fall and winter occupation of a 


visitors, and 
nearby site from the markedly higher percentage 
of remains of winter birds noted in the faunal 
remains. Inferences of this type, while they rest 
on fairly solid ground, may be subject to error, 
since presence in a site of seasonal species does 
not necessarily rule out year-round occupation. 
Higher frequencies of seasonal visitors may indi- 
cate merely food preferences, or may be due to 
dependence upon other sources of food during 
However, in most cases the 


part of the year. 


archaeologist is justified in suggesting seasonal 
occupation if these possibilities are taken into 
account. 

As with mammal bone, the presence of bones 
ot juvenile birds may be taken as indicative of 
occupation during the growth period of the 
species in question; this is useful primarily in 
substantiating inferences based upon analysis of 
bones of adult birds, since the young generally 
remain with the parents for some time after 
birth. Clark (1952) suggests that the period of 
occupation of a site in Germany included the 
summer months because of the presence in the 
site of bones of summer visitors and immature 
individuals. Year-round occupation may also 
be inferred from the presence of both summer 
and winter visitors; here the archaeologist is on 
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firmer ground than when dealing with seasonal 


occupatk 


clusi 


m, since, 


as with mammal bone, con- 
ns based upon the presence of remains are 


ct to error than those based upon nega- 
nce 
ve, like mammal and bird bone, may 
ificant indicator of season of occupa- 
re t the presence in the site of re- 
seasonal species indicates occupation 
luring a given season; thus Clark 
ible to infer summer occupation of 
Fran yn the basis of the presence of 
salmon. Year-round occupation ma 
f 1 from the presence of both sum- 
winter species. Here again cultural 
lifferential preservati may dis 
species count, but nevert! ss fish bone 
scarcity in mar ites, s ild be con- 
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SIs 1S wed u \ tl th 
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sis of the different isses Of Tauna 
general tends to offset the various 
iding t rr howe so that the 
gist who examines all faunal remains 
al to present reliabl ynclusions 
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Aside from direct ecological interpretations, 
analysis of faunal remains offers ample oppor. 
tunity for inference bearing on the cultural leve 
of the group under study. While such infer 
ences may be based upon technological ma- 
terials alone, some facets of the culture pattert 
may be clarified or amplified through considera- 
tion of faunal remains. Faunal remains do not 
in themselves usually offer any concrete dat: 
which may be applied to interpretations con- 
cerning material culture, but they nevertheless 
suggest a number of areas for consideration, 


1 only representative samples will be dis- 


The occurrence in a site of remains of larg 
mammals may be indicative of a certain leve 


yf technological or cultural devel pment. Mam- 


mals t large to be killed, butchered, an 
transported | ne individual must be hunt 
by groups of probably under some sort 


Remains of such mammals 
1ay be taken as suggestive of the exist 
nce of some type of loose organization for hunt- 
ing, and perhaps for other purposes as we 

This is a facet of culture which cannot always 


| 1 
be interré trom the artifact assemblage alor 


so that analysis of faunal remains operates her 


to provide a clearer insight into the cultural pat- 


tern within whicn the material dyects were em- 


ploye This type of analysis may also indic 
the use to W h various items of material ¢ 
t narticuiariy in ti sh 
ul wel put, particulal I ne case ¢ I 

] 
simpler, ess dlagnostic tools and Wweapons 
knowledge of the ecological adaptation of tl 
group may serve to suggest uses not read 

parent, allowing the archaeologist to reconstru 
nore fully the life of the group with which he 
concern 


shed lig! rious aspects nmaterial ¢ 

ture is We certain | ises materiai ¢ 

tul WI nost areas t mains er 

I Vatel istal S| 1es 

s ises otal tn ( 1 n piex 
ut I \_a rnia, remains d p-water Sf 

cies are present. From the existenc thes 

remains it Is possible to postulate use of boats 


and deep sea fishing equipment, although the 
vessels and implements themselves may not & 
preserved. Some suggestion of the cultural leve 
accompanying this type of economy may also be 
gained from analysis at this level. 


Mammal, bird, and fish remains may also sug- 


gest the existence of certain perishable elements 
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f material culture, primarily traps, snares, and 
nets. Knowledge of the methods employed by 


nodern primitive groups in capturing similar 
species may allow the archaeologist to postulate 
ise of similar methods and apparatus by the 


Thus Clark 


Magdalenian groups of 


ccupants of a prehistoric site. 


1952) infers use by 


under Snow cover i1n catching arctic 


snares 


grouse on the basis of observed habits of the 
birds and use of this method by modern Lapps. 
he occurrence in a site of any species which 
scustomarily caught in one type of trap or snare 

modern primitive groups may suggest use of 
similar trapping methods by prehistoric peoples. 
of fish 


similarly suggest use of distinctive 


Remains inhabiting stream or ocean 


may 
y ms may 


ins or fishing gear which may not be pre- 


served. Breaks or punctures in bones may like- 
indicate use of certain weapons in hunting 


VISE 
indner 1950, Pl. 5), although evidence for 
Is type of inference Is rare. 


In analyzing faunal remains, it is important 
recognize that the bones may represent func- 


tional material rather than food remains. Clark 
1952: 38-9) notes that eagles may be trapped 
r feathers, and birds for their beaks for use as 
wunting talismans, and White (1954: 258) sug- 
ests that the preponderance of certain bones 
bi 


1ISOT 


in Plains sites is due to their use as tools. 
Most functional bone is taken from food ani- 
nals, however, so that occurrence of this type of 


dist« yrt 


aterial in a site should not species 
ints 
Apart from the types of inference discussed 


ve, considerable data may be derived from 


ysis of faunal remains in terms of diet and 
ntake. These types of inference, since 
quantitative analysis of 


depend upon ma- 


terial gathered in controlled samples, were dis- 

ised in the preceding section on midden 
FAUNAL REMAINS: SHELI 

Shells represent one of the most important 

idden components for interpreting ecological 

litions. Since the hard shells of mollusks 

re usually preserved, they often offer more 


indant information than do animal or plant 
mains. It is possible to make rather positive 


rpretations concerning the conditions which 


eva when the mollusks lived, through 
wledge of the present habitat requirements 
the species. Shellfish are also good indicators 


t general climatic conditions, reflecting changes 
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Infer- 
ences concerning shellfish can also be made with 


in ocean temperatures quite precisely. 


regard to diet and food resources, as well as 
various cultural elements, including economic 
change and food preferences. 

There methods of obtaining 
specimens from the field: field sampling and 
The first method includes 
sampling and collection of ma- 


aré distinct 
column sampling. 
both surface 
terial by level in an excavated site (for illustra- 
tions of the amount of shell present in typical 
California coastal shellmounds, see Figs. 4 and 
5). The former technique involves collection of 
specimens from the surface of a site, usually 
within a designated area, while the latter in- 
volves sampling levels of a site during excava- 
tion, with identifiable specimens of various spe- 
cies being taken from each level and placed in 
marked bags. 

Field sampling differs from column sampling 
in that it does not produce reliable quantitative 
data, although it may provide a representative 
species sample. In most cases field samples will 
give a false impression of the percentages of the 
various shell components, due not only to the 


selective bias of the collector but also to the fact 
that usually only whole shells are retained, 


small pieces being overlooked. If quantitative 
analysis of such a sample is attempted, the re- 
sults may be the reverse of the actual situation. 
However, although it is selective, a field sample 
is useful in providing a complete list of species, 
since s f the rarer shells may not appear in 


column samples. 


me ¢ 


The column sampling method gives quantita- 


tive results, and a truer picture of actual rela- 
tionships within the site. (In the following 
section on interpretation the majority of the 


examples cited from studies em- 
analysis.) The 


technique of removing a column sample was 


were obtained 


ploying midden 


quantitative 


discussed in the preceding section on midden 
analysis. 
In the laboratory, the shell in the field sam- 


ples is carefully washed, with special attention 
the hinge 


being given to area, since this is im- 


The material from the 


level bags can then be cataloged in lots. Labora- 


portant in identification. 


tory treatment of column samples has been dis- 
cussed above. 

The shells should be identified to species if 
This can be 


possible. 


accomplished with the 


aid of a good shell key and a comparative collec- 


tion. A comparative collection can be assem- 


| 
| 
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bled without great difficulty by obtaining a list 
of existing species for a given region and then 
collecting specimens during surveys and site ex- 
cavations. There are numerous excellent pub- 
lished keys to shell species which are quite help- 
ful in identification. The following are cited 
only as examples of keys which are easy to use 
because they permit rapid and accurate identifi- 
cation; similar keys for other areas can be ob- 
tained (see Morris 1947, 1952; Fitch 1953; Hill 
1954; McLean 1951). If problems in identifica- 
tion arise, it will be necessary to consult a con- 
chologist. The specimens should be carefully 
washed, sorted, and identified as thoroughly as 
possible, so that only verification or addition of 
some species names will be required from the 
specialist. For illustrations of sorted shell com- 
ponents, see Figures 6, 7, and 8. 

The most obvious interpretation which can be 
based on analysis of shell concerns the kind and 
quantity of shellfish used in the diet of the in- 


ture of shell midden near Oxnard, ( 


the portion pictured 


alifornia 
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habitants of a given site. Variations in the types 
of mollusks which appear in different levels of 
a midden may in some cases indicate a deple- 
tion of one source and use of another (Gifford 
1916; Neil 1956: 392). -Morrison (1942: 367) 
cites a decrease in the amount of mussels used 
and an accompanying increase in the amount 


of snails as indicating that these 2 sources of 


food were used 


to supplement each other, at 
least in times of scarcity. Problems such as the 
amount of protein intake from shellfish require 
a more specialized type of quantitative analysis, 
and have been dealt with in the section on 
midden analysis. 

Aside from 
sources, there are a number of cultural interpre- 
tations which may be based upon shell analysis. 
One of the most notable of these is the indica- 
tion of cultural preference for certain types of 


inferences concerning food re- 


shellfish. For example, the earlier cultures on 
the southern California coast used rock-dwell- 
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ing mollusca, while later cultures preferred the 
sand-dwelling Pismo clam (Peck 1955: 57-60). 
The earlier cultures appear not to have used the 
Pismo clam in any quantity, although it was 
available. Morrison (1942: 353) checked the 
species list for the Tennessee River Valley area 
and found that certain deep water species were 
not present in the shellmounds. He inferred 
that the Indians gathered only the beach and 
shallow water shellfish, and did not collect deep 
water forms. Related to this is the question of 
technological level. It is possible that a particu- 
ar species of mollusk, although present in the 
environment, may not be utilized because of a 
ack of adequate collecting implements. For in- 
stance, the geoduck (Panope generosa), the larg- 
est species of bivalve found on the west coast 
f North America, is found buried in about 4 
feet of sand. The aboriginal Indians of the Cali- 
fornia coast did not have tools which would 
make this clam accessible for food; it can only 
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Texture of shell midden at Little Harbor, Catalina 


be dug today with a great deal of effort, using 
specialized equipment. Consequently, the geo- 
duck is not found in any shell middens, although 
the Lower Chinook Indians, using a specialized 
type of digging stick, were able to obtain this par- 
ticular clam (Greengo 1951: 3). 

In addition, interpretations can be made re- 
garding food preparation techniques. In discuss- 
ing the shellmounds of the Tennessee River 
Valley, Morrison (1942: 381) suggests the possi- 
bility that snails were steamed in a pit beneath 
the fire, since very few of the shells were fire- 
marked, indicating that they were not roasted 
over the fire. After steaming, the snail was re- 
moved without breaking the shell. Morrison 
also infers that mussels were steamed open by 
being placed over hot rocks, basing his inference 
on the large amount of water-cracked rock frag- 
ments present in the mounds. 

From the appearance and abundance of shell 
in certain levels of a midden, one can infer the 


+ 


Island. Profile is 30 inches high; lower levels are almost 


60% shell, by weight. Compare with Figure 4. 
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development of a maritime economy, as King 
(1950) does for the Northwest Coast. The same 
maritime shift in economy occurs in the cultures 
of the southern California coast, in which there 
appears to b 


fishing, shell 


€ a progressive emphasis on ocean 
fish, and sea mammals. A similar 


change is shown in the Mesolithic in Europe, 


where the Maglemosean people developed a 
maritime economy in response to changing eco- 


logical conditions (Childe 1937: 240). Rouse 
(1951: 249) has suggested the possibility of pop- 


ulation movements in response to fluctuations in 
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sea level and available food supply. In his 
Florida study he infers a shift in population as 
a result of a rise in sea level leading to flooding 
of Indian River and an accompanying influx of 
marine shellfish which became available as a 
food resource for the first time. The Indians 
presumably responded to this by moving to the 
river to take advantage of the new food source. 

Interpretations concerning season of occupa- 
tion are usually based upon analysis of bird and 
animal bones. However, Morrison (1942: 380) 
infers from the presence of a complete land 
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that Tennessee Valley sites were 
seasonally or otherwise intermittently in- 
nabited.”” Since the land snails are assumed to 
d on the mound, it is suggested that 
me time passed between periods of occupa- 
n, allowing the snails to live on the site. 
The shell species in a site may in themselves 
environment; however, 


vith an indicated change in climate, it is possi- 


reflect changes in the 


] 
me to infer correlated ecological conditions, 


Gebhard 1949: 1 


rea, the presence of a shell found only 


as the past existence of lakes and trees 
35). In the central California 
yn drift- 
salt marshes suggests the existence of a 


wood it 
salt marsh and a supply of firewood near a site, 
though neither is present today (Gifford 1916: 
A change In sea lev el 1S also reflected In the 


Silting in of portions of a 


hell species found. 

helps explain the predominance of clam 
wer rock dwelling species, such as oyster and 
nussel (Greengo 1951: 16). Likewise, a change 
species reflects the filling in and drying up of 
1954: 


M@ZO0ON at a site in Panama (Greengo 


marine shell species are sensitive in- 
dicators of slight changes in water temperature, 


shitting their habitat in response to such changes 


(Hubbs 


near San Dieg 


1948: 479). Along the Pacific Coast 


), one species of abalone (Haliotis 
rufescens) occurs only in the cooler infratidal 
waters; however, it reappears between tides in 
The re 
areas of upwelling alone 11 ast the inshor 
areas of upwelling along the coast the inshore 


lower than at points on 


Baja California. ison for this is that in 


temperatures may be 
the coast farther north. Therefore, this abalone, 
a cool water species, again appears farther to the 
upwelling (Hubbs 1948: 


460). Further research into problems of this sort 


south 1n the areas 


would enable the archaeologist to use shell spe- 
sites as valuable indicators of climate 


and correlated ecological conditions. 


PLANT REMAINS 


Plant remains are less often encountered dur- 


ing excavation due to their perishable nature. 


However, 


when plant remains can be obtained 


much valuable ecological information may be 
lerived from them. 


Dendrochronological and palynological tech- 


niques have been omitted here because they 


are used primarily for chronological interpreta- 
tion. These approaches may also be used for 
reconstruction of past environments, as men- 


gri and Iversen (1950) give 


tioned below. 
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information on palynological technique, and 


Glock (1937) discusses dendrochronological 
techniques. See also Anderson (1955) and Cain 
(1939). Consideration of domesticated plants 
has been omitted here since this paper deals 


only with hunting-gathering cultures. 
There 


cavating plant 


are no specialized techniques for ex- 
materials, other than care in 
handling fragile specimens. They are most com- 
monly found in dry cave deposits. The fibrous 
nature of certain abundant plants may make 
column sampling impractical. If seeds are en- 


countered, they may be put into glass vials and 
preserved in 70% denatured alcohol (Barg- 
hoorn 1944: 291), while wet wood remains 


should be kept wet or slowly dried in the field. 
It may be useful to obtain specimens of plants 
region being excavated, particularly 


These 


from the 


for 


fruits. valuable 


blossoms and 


are 
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identification of site species and also for deter- 
mining possible plant changes through time. 
Botanical specimens can be preserved in the 
field with a portable press. This can be easily 
improvised; all that is needed is 2 fairly large 
rigid surfaces which can be clamped or com- 
pressed together. Specimens are placed in a 
folder (newspaper is satisfactory) and pressed 
between 2 boards. Care should be taken not ti 
overlap or fold specimens. Twigs should be flat- 
tened and spread out; cotton can be used to 
prevent crushing of bulky organs. The folder 
may be interlaid with a drier, made of fine 
absorbent material such as felt, and a ventilator 
of corrugated cardboard. Care should be taken 
to prevent excessive dampness, which can cause 
mildew. For a detailed account see Pool (1929: 
322-37). 


Identification of wood specimens can often 


in Figure ¢ 
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be accomplished by microscopic examination. 
Transverse, radial, and tangential sections 
should be prepared. Sudworth and Mell (1911) 
identify oak types by examining tracheae, 
tracheids, wood fibers, wood-parenchyma fibers, 
and pith-ray cells. Identification of plant re- 
mains may be made through analysis of epi- 
dermal cell structure, vascular fiber bundles, 
individual fiber form, and microchemical reac- 
tions (Bell and King 1944: 150-60). If charcoal 
is obtained, it may be necessary to bleach it for 
identification of species. This may be done by 
subjecting the material to alternate prolonged 
treatments with strong chlorine water and a 
dilute aqueous solution of caustic soda (Barg- 
hoorn 1944: 293). 

A field of study which has been largely ig- 
The 
few published discussions of fecal remains are 
extremely cursory (Loud and Harrington 1929: 
35; Meighan 1953: 203). Since fecal specimens 
ffer direct evidence of diet, greater attention to 


nored by archaeologists is fecal analysis. 


such material could yield important ecological 
information. Feces found in the site should be 
carefully packed and kept dry. Dietary analysis 
f fecal remains has been attempted by zoolo- 
gists; Kelker (1937) calculated the insect diet 
f the skunk during various seasons by quantita- 
tive analysis of fecal material. The following is 
a suggested line of procedure for fecal analysis: 
Fecal remains should first be macroscopically 
examined. Animal identification is based 
form and size (Murie 1954). The remains can 
then be soaked, stirred, and rinsed over fine 
mesh. The 
scopically for identification of undigested food 
particles (Gradwohl 1948: 1104-5). A quantita- 
tive value for plant material may be determined 


on 


residue can be examined micro- 


chemically. A process for chemical analysis of 
cellulose content in feces is also known (Anony- 
mous 1904). 

Several important lines of interpretation can 
be followed in analyzing plant remains. Past 
reconstructed; dendro- 
1939) 


environments can be 


chronology (Douglass and _palynology 
(Faegri and Iversen 1950) are best suited to 
investigation along these lines. Inference regard- 
the inhabitants of a 
site can be made. This can be done by noting 
cambrial activity. Bailey and Barghoorn (1942: 
34) deduce that stakes used in construction of 
the Boylston Street Fish Weir were cut some 


time between mid-April and mid-June. This 


ing seasonal activities of 
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type of inference can also be made by noting 
the relationships of various seed/fruit bearing 
periods. Taylor (1948: 189) points out that 
food storage would be indicated if pifion nuts 
and maguey stalks were found in association, 
since their seasons of maturation differ. Fecal 
specimens can also be used to determine 
whether a site was occupied seasonally; if feces 
containing only seasonal vegetation are en- 
countered, the site was occupied only at the 
time when these food resources were present 
(Taylor 1948: 185). 

The use of certain plants for food can be 
determined by the presence of edible plant re- 
mains in a site. Ethnographic confirmation of 
their use as food may also be available. Clark 
(1952: 90) deduces that the inhabitants of the 
late Neolithic site at Orkney included the sea- 
weed Ascophyllum nodosum in their diet since 
it was encountered during excavation and is 
mentioned as a food source in ethnographic 
accounts. Fecal remains are invaluable for in- 
terpretation of food resources since positive 
proof of ingestion is provided, and use of plant 
foods is clearly demonstrated. Fecal remains, in 
conjunction with midden analysis, supply the 
archaeologist with data on omnivorous dietary 
patterns. 

Cultural selection of plant materials for arti- 
fact manufacture can also be inferred in some 
Bailey and Barghoorn (1942) were able 
to determine the types of timber selected for 
construction of the Boylston Street Fish Weir 
by microscopic 


cases. 


examination of wood remains. 

From the above discussion it can be seen that, 
despite their rarity in midden sites, plant re- 
mains must be considered an important source 


of ecological data. 


PETROGLYPHS 


Petroglyphs (here including both rock carv- 


ings and paintings) are an additional source of 
ecological information, since they often picture 
food resources and hunting-gathering activities. 
Petroglyphs are, of course, of cultural origin and 
hence different from the floral and faunal re- 
mains previously discussed. However, since 
petroglyphs are intimately linked to the geo- 
graphical environment and not ordinarily a part 
of individual site records, they may be briefly 
mentioned as an additional line of ecological in- 
vestigation. Ecological interpretations are often 
made from artifacts (projectile points, harpoons, 
and the like), but since the interpretation of arti- 
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facts is a standard part of archaeological method 
we will not further consider this approach. 

[The interpretation of petroglyphs is best 
demonstrated in Europe, where many Paleo- 
] 
lithic and Mesolithic sites contain rock paint- 
ings and engravings of a realistic nature. In fact, 
many pictures are so accurately drawn that ani- 
mals can be identified as to individual species. 
Obermaier (1924: 232) lists the fol 


mals depicted in the Franco-Cantabrian caves: 


OWl1ng ani- 


mammoth and elephant, wooly rhinoceros, cave 
lion, bear, wild horses of various types, wild ass, 
wild ox and bison, stag, hind, Dama deer, rein- 


leer, ibex, chamois, wild boar, wolf, and various 


birds, fish, and snakes. Inferences concerning 


sources and hunting and gathering tech- 


] 
niqu i deen made, and, wh possible, 
2 
wrrelated with faunal remains. Clark (1952: 33) 


Inting scene from a petrogiyph trom 


astern Spain which depicts a herd of deer being 
driv nto a line of bowmen. Also from this 


ar the well-known painting of a woman 


honey, illustrating the use of this 


t 
f n the Upper Paleolithic (Clark 
1952: 34). rom Castellon, Spain, a hunter is 
pic f wing animal tracks, which are 
recogniza as the hoof imprints of an artio- 
act Obermaier 1924: 249). And at Malaga 
sout st pain, ther ire representations ot 
nin tracks inside enclosures which seen 


tc be traps of some kind (Obermaier 1924). In 


sentat f hunting scenes complete with dogs 

Vasil leer and men on horseback followin 
them. Pile dwellings with gable roofs are als: 
. vn (Frobenius and Fox 1937: 32). 

, hs from Southern Rhodesia consist 
main f landscape scenes with trees, plants, 
al ikes containing fish (Frobenius and Fox 
1937: 48 Southwest Africa is noted for many 

troglyphs of clothed human figures 

and numerous animals. Here, as in Europe, in- 
S ies of animals can be identified. 

Breu 1955) lists the following animals de 
ted in petroglyphs: ostrich, giraffe, elephant, 
buffalo, hartebeest, gemsbok, rhinoceros, eland, 


cheetah, antelope, and oryx. Weapons such as 


t ian and bow are represented, as are water- 
skins of various shapes. The latter suggests that 
there was already a scarcity of water in the 


region (Breuil 1955: 14). 
The Scandinavian Stone Age produced many 
petroglyphs of a realistic nature in which are 


men, animals, and Doat;s. Frobenius 
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and Fox (1937: 31) believe this indicates that 
the makers of the petroglyphs were hunters and 
fishermen practicing the historic Scandinavian } 
drive-hunt, which consists of driving animals 
over a cliff into the water where men are waiting 
to dispatch them. Clark (1952) also refers t 
rock engravings in southern Sweden showing 
men line-fishing from a boat, and on the coast 
of western Norway Stone Age engravings depict 
boats and many representations of whales anc 
porpoises, as well as elk, reindeer, bear, water 
birds, halibut, and seal. This illustrates not onl) 
the variety of animals, birds, and fish whic 
formed the bulk of the diet, but also suggests 


that “. . . porpoises, killer whales, and pil 
whales were hunted on the Norwegian coast 
already during the Stone Age (Frobenius ar 
Fox 1937: 68). 

A more exhaustive study of the finer deta 
of some of the European Paleolithic and Meso- 
lithic petroglyphs by Lindner (1950) illustrates | 


1 
furtner 


inferences concerning specialize ( 


ing techniques. He has deduced the use of nets, 4 
palisades and ditches, pit traps, deadfalls, lassos 
and corrals, as well as the use of the bow ar 
arrow and the dog. One tectiform drawing | 
interprets as a trap, while the same one is sug | 


gested as a depiction of a summer hut by ¢ 
(1947: 160). Of course, it must be kept in mi 
that interpretations from petroglyphs of t 


nature may De more suggestive than CONVINCH 


because of the simplicity in execution. 


There has been very little ecological interpr 
tation of New World petroglyphs, due mainly | 
to the fact that most of them are not realisti 


Most reports deal with element distributi 


(Steward 1929), or syml interpt t 
Mallery (1893), in a very exhaustive study 


American rock paintings and engravings, d 


include in a few instances some ecologica 
terpretation. Near Visalia, California, a pett 
glyph is reported which depicts deer, antelop 
coyote, birds, and turtles; these are described | 


as animals possibly slain in the hunt (Mallery | 
1893: 52). Another example from the san 

source (p. 124) describes a group of rock paint 
ings in West Virginia depicting numerous a! 
mals thought to represent the kinds of gan 
abounding in the region. In comparisons wit! 
petroglyphs found in other parts of the worl 
Mallery cites some examples which are accon 
panied by attempts at ecological interpretation 
One example from New Zealand describes some 


representations of fish, whales, and moas. The 
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moa is associated with several tectiform draw- 
ings, one being an adzlike weapon, with which 
the bird might possibly have been killed. 
Another form, resembling a post with 2 branches 
m top, may represent some means by which 
the moas were caught, or else indicate that this 
type of bird lived in open country between the 
forested areas (Mallery 1893: 165). 

These few examples will serve to illustrate 
the possibility of using petroglyphs as an addi- 


tional source of information of an ecological 


nature. 


INORGANIC REMAINS 


During site excavation, not only artifacts and 
rganic remains but also inorganic, nonartifac- 
tual materials should be collected. Column 
sampling can be used if the remains are abun- 
lant and fragmented. In this paper we are con- 
erned with adaptation to the environment for 
survival; therefore materials selected for orna- 
mental or luxury purposes will not be discussed. 
A reconnaissance should be made of the site 
reas to determine Speci- 


inorganic resources. 


ns may be obtained of all materials which 
night be used for artifact manufacture, includ- 
ck from quarries and other sources, clay, 
in the area, and in certain 
such as the Old Copper culture (Wittry 


nd Ritzenthaler 


pottery is made 
1956), ores and minerals. 


be 


subjec ted 


Ecological information best derived 


can 


Irom inorganic materials if they are 


quantitative analysis. Archaeologists have 


made quantitative analyses of pottery (Shepard 
1936, techno- 
Studies of 


1956), but primarily to obtain 


gical, not ecological, information. 
tone artifact materials are usually general and 


and 


minerals 
1944). 
has studied variations of the 


number of and 
1919; 


(1952) 


hnciude a 
I Heizer Treganza 
Witthoft 


same materials, while Boyer and Robinson 
1956) have applied similar techniques to 


lemonstrate that extensive trade took place in 
rthwestern New Mexico by the wide dispersal 
f Jemez Mountain obsidian in that area. These 
same authors have made use of qualitative 
determination of 


examination of obsidian by 


ndices of refraction of powdered material. 

By determining exact sources of supply of 
manufacturing materials it is possible to make 
ertain ecological inferences. From the presence 
r absence of indigenous materials in a site one 
an infer cultural selection. At the Folsom site 


in northeastern New Mexico, local obsidian was 
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not used; instead “Alibates flint,” or dolomite, 
obtained from the quarries north of Amarillo, 
at least 150 miles away, was used. This would 
suggest a cultural bias against the use of obsidian 
by Folsom artificers (Krieger 1954: 275). If 
manufacturing materials not indigenous to a 
region are found in a site, trade or migration 
can be inferred. Witthoft (1952: 470-3, 493-4) 
infers that the producers of the Enterlene in- 
dustry migrated from the north, since New York 
chert are present in the Enterlene 
will be seen that in this and 
other areas analysis of inorganic materials plays 


varieties 
assemblage. It 


an important role in providing ecological data. 


(CONCLUSIONS FOR PART I 


Nearly all of our examples involve human 
choice—selection of one possibility from a range 


of possibilities. No group is so poverty-stricken 
or limited by its environment that it has no 
4.1] hunter-gatherer groups select such 


things as the location 


choices. 
f their village, the food 
resources to sustain them, and the raw ma- 
terials necessary to their technology. It appears, 
therefore, that real understanding of prehistoric 
man’s relationship to nature must take into con- 
It is im- 
portant to know what he had available and did 
not take. Hence, the identification of the en- 


sideration his choices of alternatives. 


vironmental setting for a prehistoric culture is 
of the utmost significance, particularly where 
the environment has changed since occupation 
by the prehistoric group. 

A second conclusion is that the technology 
of peoples may be relatively constant while their 
ecological adaptations can be very diverse. That 
is, even the primitive technology of the hunter- 
gatherer groups provides enough control over 
nature so that a great variety of resources can be 
exploited. It appears, therefore, that the recon- 
from artifacts can 


struction of culture history 


provide only the broadest outlines of the pic- 
ture. Culture stages, denoted by such terms as 
“Archaic,” 
emphasizing artifact inventories. The variety of 
“Archaic” 


have been defined too loosely by 
“Hunting-gathering” cultures is 
much greater than can be perceived through 


To 


understand such cultures in detail, one must 


tabulation and comparison of artifacts. 
go beyond the technology to seek various kinds 
of ecological information. Two examples may 
be mentioned. The discovery of leaching might 


open up a tremendous food resource to a cul- 


| 
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ture, yet the invention need not be reflected 
in the technology at all in the form of new types 
of artifacts. Similarly, the discovery that shell- 


s well as 


i 


fish could be dug out of the sand, : 
lled from the rocks, might double the avail- 


pu 
able food supply in a region. Again, no change 
in the technology need be made. 

It should also be noted that the degree of 
efiiciency with which tools are used is not often 
reflected in the artifacts themselves. The arrow- 
heads from a site do not reveal whether the 
makers were expert or indifferent marksmen. 
The nature of the faunal remains in the site, 
however, might afford a basis for comparison 


1 
with orm sites of similar recnnology. 


In sum, of the many new directions taken | 
archa wical research in recent years, the 
greater attention to definition and interpreta- 
tion of « logical factors seems a most promising 
ef pen t + 
ter} ns and great underst cu 
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A TYPOLOGICAL ANALYSIS OF AXES AND CHOPPERS 
FROM SOUTHEAST AUSTRALIA* 


DonaLp J. TuGBy 


HREE major factors have influenced the 


classification of stone artifacts in Australia. 


The first is the presence in the country of ‘a 
contemporary stone-using people, the Australian 
aborigines. Early, relatively complete, and ethno- 
logically valid studies of their life (Spencer and 
Gillen 1899), have given Australian artifact 
studies a functional flavor; so much so, that de- 
scriptive classifications have been proposed, 
whose major categories were in completely func- 
tional terms (Kenyon and Stirling 1900). Quite 
properly, Australian workers have sought func- 
tional comparisons between implements in cur- 
rent use and those whose function could not be 
discovered by ethnological enquiry, either be- 
cause their makers had become culturally dis- 
integrated, as in southeast Australia, or because 
their function was unknown to the living abori- 
gines in the area concerned (see, for instance, 
the discussion of the mounted elouera in Setzler 
and McCarthy 1950). 


tempt to 


rere Nas Deen No at- 
separate clearly in classification those 


artifacts whose function and reality as an entity 


] 


have been established by ethnological enquiry, 


including the ability of the aborigines to name 


the implement concerned, and those whose 
reality could not be so established. 
Sx condly, 


created in Australia by the occurrence of many 


considerable confusion has been 


artifacts similar to those of the classical indus- 
tries of Europe, on surface sites in different parts 
of Australia and on single sites. There has been, 
too, an ahistorical outlook paralleling the mid- 


Victorian English view of the history of man, 


I thor ndebted to D. W Depart 
I holog Universit 1 whe 
rk vith him on the matrix sorting, to F. D 
McCa ( Anthropology, Australian Museum, 
Sydi vho made available a number of specimens 
| ha and to the late George W. Brainerd, who pro 


rature not available in Australia and otherwise 


a autl 
I No This archaeologi application of the 
f analysis was developed independently, 
Austr t about the same time that Robinson and 
Brait 1 w developing the technique California 
(Am. A> ) 51, Vol. 16, No. 4). Subsequently, Tugb 


with Brainerd concerning the method, and 


made u f Brainerd’s method for the recognition 


the ear nd of sequence 


reinforced by the lack of any properly con- 
ducted archaeological excavations prior to that 
of Hale and Tindale (1930). 

Thirdly, there has been an emphasis upor 


material as a determinant of form and tech- 


nique, rather than as a codeterminant with 
these of a final type. Together with the former 
ahistorical tenor of artifact studies, this has ob- 
scured archaeological process, tended to tie de- 
scription to local classes of objects, and pre- 
vented the analysis of the differentiation 
traditions in relation to local resources. 

The lack of any conscious or ecological pur- 
poses until recently has also meant that, among 
some classes of artifacts, and where functior 
could not be pressed into service, recourse has 
been had to old style, formal characteristics, 
especially since most collections have beet 
made by laymen, whose motivation was the 
owning and ordering of a cabinet collectior 
In general, then, the classifications have grow: 
ad hoc without any relation to archaeologic: 
objectives and without the reality of the pro- 
posed types being thoroughly established. The: 
are not, as Willey (1953) would put it, “geare 
| 


to a space-time problem of the second level. 


THE CONCEPT OF TYPE AND THE PERCEPTUM 


The specific formulation of our problem turns 
upon the concept of type. The functional en 
phasis of Australian studies has implied a recog: 
nition of types, not only as existent entities, but 
as entities related to a specific use. The present 
approach amplifies this view in regarding th 
type as an assemblage of features perceived b 
the makers as desirable. This assemblage 
called a perceptum (plural, percepta). Opera 
tionally, the perceptum consists of traits and 
these are what we measure. The ideal would be 
the use of traits which have been established by 
ethnological enquiry as being perceived to have 
value by Australian aborigines. Unfortunately, 
we do not have a close study of the value sys 
tems operating among living aborigines in rela- 
tion to the manufacture and use of stone imple- 
ments. The traits used are, in fact, those whict 
are conceived by the archaeologist on genera 
grounds, such as the known manufacturing 
techniques for axes, to be likely to form part 
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f a perceptum. In some cases, mere mechani- 
cal association of traits may exist, for instance, 
with “radius” and “shoulder” in the present 
The terms used for artifact traits 
have been defined for the purpose of the present 


treatment. 


study and it is not pretended that they repre- 
sent current Australian usage. 


OBJECTIVES, PROCEDURE, AND RESULTs 


The present study has 2 objectives, first, the 


smpirical 


testing of the validity of existing types 
f axes and choppers from southeast Australian 
which have been established by inspection, and, 
second, their placement in a space-time frame- 
work. The method used is parallel to the 
Brainerd-Robinson for chronological 
rdering of archaeological deposits, although it 


method 


vas developed before the work of these authors 
the writer 1951; 
n 1951; Belous 1953). 


was available (Brainerd 


to 
ybinso 
The sample of axes and choppers was drawn 
a collection in the National Museum of 
Victoria, Melbourne, consisting of 2443 items 
nly from the state of Victoria. In the cir- 
imstances in which this collection was kept, 
more adequate method of sampling from it 


ld be devised than taking one 


specimen 
dly from each box, shelf, drawer, and so on. 
Inregistered specimens were rejected. The re- 
mainder was checked against the catalog, and 
the region, and, where known, the collector of 
Specimens whose place 

(for 
xample, “E. 


The 


lowing traits were then recorded for the re- 


ach specimen noted. 


migin Was not given or vaguely 


Australia’) 


given 


were rejected. 


maining 135 specimens: 


eneth sing lipe s ft re m li 
\ m width, usit ilipers nearest milli 
M m thickne sing caliy to nearest milli 

? \ gran nearest gram 
5 rn f appr imatio t series 
( ‘ n in terms of approximation to a series 
Manner of treating the surface of both sides of the 
example, flaked (scored F), hammered 
H), original cortex retained (scored C). This 
cw then recorded by 2 letters, each representing the 
one side of the specimen, for example, FC 
flaked, cortex-retained). Large flakes whose bulbar sur- 
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face ha 
as F fc 


of a specimen, that surface was recorded as C. 


undergone no further treatment were recorded 


wr that surface. If there was any cortex on a surface 


8. Method of forming the edge, recorded by the F, H, 


and C notation of above, plus P for ground edge. 


Where cort 


was retained on a surface of a specimen 
but, in forming the edge, that surface had undergone 
onsiderable flaking, the area of flaking was recorded by 
reference to an arbitrary breakdown of the surface into 
imbered areas 
9. Curvature of the edge by placing the edge against 
serie f standard curves from which the radius of the 
forme t the edge could be read 
l In edge-ground specimens, the average extent of 
ndin p the side 
11. Shoulder, that is, rounding of the corners of the 
specimen adjacent t the edge, by reference to 5 standard 
wwran 
om. f the nonedged end of the specimen ’ 
13. I ence of a hafting groove on the body (scored 
G when present and G when absent) or hafting wais 
(scored W) 
14. Whether the edge was offset like an adz (scored 
A, a i) ntra like ir (s is m 
5. Whether the spe en W made fror pebbl« 
l¢ notes 


The number of times each trait occurred with 
every other trait was recorded in a matrix (Fig. 
1). 
decided to omit length, width, thickness, shape, 


cross section, and weight, which did not form 


As a result of preliminary analysis it was 


useful sorting criteria; use as a hammer at the 
nonedged end (a secondary feature); shoulder, 
which was a function of radius; and distance 
of grinding up the side, which could not add 
any refinement to the sort beyond that implicit 
in edge PP. 

Radius, which ranged from 1 to 20 cm., was 
divided into 3 categories, Rl (1 to 2 cm.), R2 
(3 to 5 cm.), and R3 (6 to 20 cm.). Certain 
combinations of edge (HC, FP, HF, and PH) 
and of (FH) 
numbers and were dropped, thus reducing the 
number of traits to 19. The sorting of the 19 by 


surface occurred in very small 


19 matrix was carried out with a Hammond 
Matrix Sorter, an apparatus similar to that used 
by Belous (1953) and to be regarded as indis- 
pensable equipment for this kind of work. What 
is regarded as the best sort was determined by 
inspection. 
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RESULTS 


The matrix analysis demonstrated the 


possi- 
ble existence of 2 major percepta combining the 
respectively: 

wrtex-flaked 
(surface 


(A); 


ortex surface 
> 


ymmetry of! edge 
dge (edge CF); doubl: 
CC); intermediate edg 


radius (R2); no groove 


edge (S); double ground 
double flaked surfa 


radius (R3). 


ymmetry ofl 
edge ge PP); 
FF); high edge 


(surtace 


Three minor percepta are also indicat« 


x-flaked surface (surfa 
tex-flak eda (edge ( F): kk W 
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E. Double hammered surface (surface HH) 
grooved (G). 
The percepta are linked by 
instance, A and B by 
B and C by 
(R2), C and D by double gr 
PP), D and E by doubl 
face (surface HH). 
The diagram 
f linear and clumping features. 
A double 
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From left to right of Figure 1 there is a suc- 
cession: 

1. From asymmetry to symmetry, indicating 
1 change from an adzlike to an axlike form of 
edge. 

From R1 through R2 to R3, indicating an 
ncreasingly flattened curve on the cutting edge 
f the tool. 

3. From no groove to grooving and waisting, 
ndicating a possible change in hafting. 
4. From a more simple to a more complex 
yerceptum generally, with increase in the esti- 
mated amount 


of work required to produce it. 


DISCUSSION 


This work 


experiment 


Type and Perceptum. is in the 


nature of an exploratory bearing 


pon the type and 


Our 


was described 


concept of its application 


n Australian archaeology. own usage of 


he type concept above and it 


remains to show its relation to that of others. 


Spaulding (1953: 305) defines type as “a group 
f artifacts exhibiting a consistent assemblage of 


ttributes whose combined properties give a 


haracteristic pattern.” 


ssentially similar to our own, except that we do 


Spaulding’s concept is 


define the universe trom which our artifacts 


e drawn as a site assemblage as he does later 


n the same article. Our notion is implicit in 
Spaulding’s statement (1953: 305) that classifi- 
ation is “an operation which must be carried 


it independently and exhaustively for 


iltural context.” Now, cultural context is a 
relative concept which might be applied to a 
ridge, a site, an area, or a vertical or horizontal 


segment of a space-time framework. The sample 


ised if this study was, 1n fact, de rived from a 


imber of unstratified sites over a considerable 


rea, a cultural context of a very vague order. 
In such a case, it would seem that cultural con- 


nly be specified by arbitrary definition 


f it in a heuristic manner. We agree with 


Spaulding, however, in excluding Krieger’s no 


ion of historical relevance lefinition 


from the « 
] 


our concept of type. Historical relevance 
emerges pari passu. Like Brainerd’s seriation of 

Mlections (1951: 304), our seriation of types 
merges from the analysis itself. 

On the other hand, we differ from Spaulding 
ind from Krieger in drawing attention to the 
nature of the traits used in defining the type and 
to the perceptual unity of the whole in the eyes 


f the artifact maker. In this respect, Krieger’s 


OF AXES 


AND CHOPPERS 


and Spaulding’s types are formulated in a more 
heuristic fashion in relation to historical archae- 
ological analysis than are those of this study, 
which are culturally and functionally oriented. 
From this point of view, I am in sympathy with 
Brainerd, for whom a type is a sorting criterion 
which “must be of such complexity ... that the 
presence of an artifact belonging to it suggests 
that its maker lived in the same cultural milieu 
as that of makers of all other artifacts classified 
into the same sorting group” (1951: 304). The 
presentation of our interpretation in terms of 
the perceptions of the individual maker is easily 
translated into such cultural language via the 
construct of the perceptum. 

Distribution of Traits in the Space-Time 
Framework. The perceptum in any area is con- 
ceived as altering et differential rates through 
time. A perceptum is linked to a chronologically 
preceding perceptum by traits in common. Now, 
if the associations of traits emerging from the 
matrix analysis are accepted as valid, how do 
they come about? The most likely answers are 
that they are a function of regional differences, 


chronological differences or both. 


In order to test the regional differences hy- 
pothesis, the areal distribution of the combina- 
tions 
pebble was plotted for the following groups of 
was possible to definitely 
origin: 


of the traits for surface, edge, groove, and 
specimens where it 


identify the place of the matrix analysis 
derived sample from the 
in Sydney, and the stated 
axes and choppers at sites de- 
Mitchell (1949). The 230 plotted 
demonstrated the fea- 
double hammered surface (surface HH) 
specimens found throughout Victoria and 
extending up the Darling River into New South 


Wales; 


the Southern Central and Western Districts; 


similarly 
Australian Museum 


sample, a 


ccurrences of 


scribed by 


yccurrences following 


tures: 


are 


they are more common ‘in Victoria In 


odd double hammered surface specimens occur- 
yn the New South Wales coast are ascribed 


to trade; both grooved and nongrooved double 


hammered surface specimens occur, but grooves 


ring « 


found on such specimens which also 


I double 


have ground edge; numbers of double 
cortex surface-double ground edge (surface CC- 
edge PP) specimens occur on the north coast 
of New 
tioned by Mitchell (1949: 153) as being found 
on the south coast of Victoria; double flaked 
surface-double ground edge specimens, on the 


South Wales, but they are also men- 


| 

| 

— 
| 
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other hand, are widespread in Victoria, but do 
not occur on the north coast of New South 
Wales, where they are replaced, presumably, by 
the double ground edge pebble (surface CC- 
edge PP); split pebble specimens are more com- 
mon on the north coast of New South Wales; 
edge grinding occurs over almost the whole area 
with 
surfaces; double cortex and cortex-flake surfaces 


In association different combinations ot 


are also widespread, particularly along the 
coasts and rivers (where pebbles are available). 
The picture of areal distribution of traits, then, 
while suggestive, is not clear-cut (nor is it 
thought that the sample is representative of all 
areas). 

If the effect of trade could be completely ac- 
the regional differences in indige- 


Nev er- 


theless, some traits, and especially edge grinding 


counted for, 
nous techniques might be sharpened. 


and the use of flaked edge pebbles, occur widely, 
if not universally, in southeast Australia. Edge 


grinding, on the other hand, appears to be 


adapted to local resources in material. The 
place of origin of materials is certainly an im- 
portant factor, but, even if quarries and out- 
crops are pinned down, we do not know (on 
present knowledge) whether material was im- 


ported and manufacturing carried out according 


traditions or whether complete imple- 


to loca 


ments were traded. The critical answer seems 


to lie in the fact that, in some cases, even though 


suitable local material is available, a technique 


may not be used. Moreover, even if trade is 


invoked heavily to support an hypothesis of 


underlying regional differences in the face of 
widespread empirical trait distributions, the dif 


ferences in the techniques involved must have 


developed somewhere in some relative order. 
Further, the spread of the traits through trade 
must take place through time as well as in 


space, so that, in any one region, earlier and 
later assemblages will differ in trait combina- 
tions. The alternative to the hypothesis of the 
appearance of traits in chronological order ap- 
pears to be to suppose that the original culture 
included knowledge of the use of all traits and 
that forgetting and adaptation to local material 
took place differentially. Although such adapta- 
tion undoubtedly plays a part in determining 
ultimate empirical “types,” the fact that ma- 
terial was sometimes obtained from a consider- 
able distance shows that there was often no 
need for a tradition to die for want of material 


to practice it upon. 
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From any point of view, then, there is some 
advantage in accepting the notion of a per 
ceptum in any one region changing through 
time under the influence of indigenous evolu- 
tion or devolution and of diffusion of ideas, pos 
sibly in the concrete form of trade goods. Where 
the perceptum becomes complex and a good 
deal of labor is involved in tool manufacture, 
a case might be made out for the likely occur 
rence of mixed cultures, with the notion of 
small quantities of “advanced” tool types hav- 
rude” 
types used for everyday purposes. This is the 


analog in trait terms of the progressive mixing 


ing a special use occurring alongside 


characterizing sequential archaeological deposits 
(Brainerd 1951: 311). 

Ordering of Percepta. In the present study it 
is suggested that the percepta should be ordered 
(A), (B), (C), (D), (E), that is, in the order 
in which they occur in the matrix. The ques- 
tion remains, which end of the 
Pebble 


series comes 


first. chopper type tools without edge 


In the material remains 


the aboriginal culture of Kangaroo Island, Sout! 


ground tools occur 


Australia, which was extinct at white contact 


There is no 


however, and, in 


stratigraphic evidence available 
its absence, one must seek 


This is 


analogous t 


internal evidence in the analysis itself. 


forthcoming by use of a notion 
(1951: 


that of Brainerd 311) for determining 


the order of archaeological deposits. He note 


that in contoured matrices “there is a tendenc 


for the matrix to slope upward toward one en 


of the diagonal axis rather than parallel to th 


axis as would be expected, and that 


rently the other end of the axis shows a ver 


sudden rise to high value from low values a 
edge of the matrix. Graphing of the potter 
sequences covered by the collections whic! 


formed these matrices, and comparison wit! 

stratified material, showed that the Mur eX- 


amples were uniform in that the sharply rising 

1 1 
end of the ridge is the early end of the s 
quence. 


Our 


are statistically 


assemblages of 


similar to Brainerd’s c 


traits forming percef 
rections 


reference to Figure 1 shows that, by analog 


] 1 hy 
with his analysis, (A) comes first, followed by 


(B), (C), (D). 
words, the 


and (E) in that order. In other 
idealized sequence of percepta 


southeast Australia is as follows: 
1. Basic flaked pebble (including forms sim 


lar to the chopper, chopping tool, protohanday 
of Movius [1948]). 


groun 
sharp 


3. 
4. 
The 
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terpre 
later 
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Completely flaked on both surfaces, with 
ground edge and reduction in radius of the 
sharpened edge. 

3. Hammered surface with ground edge. 

4. Grooved. 

The left-right sequences in the matrix, men- 
tioned above under Results, may now be in- 
terpreted as occurring from earlier through to 
ater times, namely, a change from asymmetry t 
symmetry of edge, increase in radius of edge, 
introduction of grooving and increasing com- 
plexity of perceptum. 

A much more thorough analysis is needed to 
show the actual course of events in any ecologi- 
cal region. The following forms which were 
indifferentiated in our original matrix scoring 
need to be treated: large flake adzes in which 


the inner side constitutes both one surface and 
edge of the artifact, split pebbles and split flint 

dules used in a similar manner. The latter 
ccur in far western Victoria, but are more 
mmon in extreme southeast South Australia 
utside the area from which our sample was 
lrawn. 

Comparison of Findings with Extant Classi- 
heations. There are 2 recent classifications in- 
luding all, or nearly all, Australian aboriginal 
stone artifacts, and it remains to c 
McCarthy 


axes and choppers as follows: 


mpare these 


with our findings. (1946) classifies 


Peht 
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C. Edge-ground implements 
l. Ax heads 
1. Uniface pebble or Windang 
b. Pebble 
Uniface blade 
1. Biface coroid 
e. Pecked 
Pecked and grooved 


Fully ground or polished 


or polished and grooved 
Adz heads 
Trimmed biface coroid 
b. Pecked 
Pecked and grooved 
Fully ground or 


Fully ground or polished and grooved 


polished 


The second classification is that of Mitchell 
1949), which, in its major features, is as fol- 


lows: 
k IMI M 
( 1. Implements that function by being drawn or 
pusl hways 
t flakes 
4 ze knife flakes 
( rn ted bh heing > hed 
ple perate pusned or 
h transversely 
( } net ) by cutting or pene 
Pee 
( 
ed by flaking 
flake trom one surtace only, edge 
I hopy chopping tool, Movius 
148) 
Slippe 
Side choppe 
Sumatr 
K 


Biface, flakes from 2 surfaces, edge central; in- 


biface pebble and biface block axes 
B pebble ixes 
Biface block xes 


¢ 
| 
f Adzlike 
\ W indang 
| 
l. Buandik type 
2. Worim 
3. Kodj 
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The major categories are to the left, the minor to the right. 


| Origin (nuclei ) 


A 
Origin and | 2 Origin (utilised nuclei ) 
Technique 
3 Form ! Origin (pebble) 
(uniface) | ji. Form (semi-uniface) 
iii. Form (uniface) 
4 Form a. Form (biface) 
biface) 
b. Form (special type) 
5 Form (nucleiform burins | 
B Form Form (crowned) | 
Technique (blocks) |b. Form (carinate) 
( knapped) | c. Form  (burinate) | 
d.Form (special type) 
| e.Form (special type) 
2 Form a. Function (scraping) | 
(slices) 


. Function (cutting) 


+ 


Origin (split pebble) | 


| d. Form and Function (Worimi cleaver ) 


3 Form (flakes and blades) 


Technique 
(edge- 
ground) 


| Function a Form and Origin (uniface pebble ) 
( axe) > 


b. Origin (pebble) 
c. Form 


| 


(uniface blade) 


d. Form and origin (biface coroid) 


(pecked) 


| f Technique and Form (pecked, grooved) 
| g Technique (ground) 


h. Technique and Form (ground, grooved) 


e. Technique 


2 Function 


la. Teghnique, Form and Origin (trimmed, “= 
(adze) 


ace coroid 
| b. Technique 


| 
| 
| 


(pecked) 
c. Technique and Form (pecked & grooved) 


| d. Technique and Form (fully ground) 
Baa) and Form (fully ground, 


f. Form (adze-like) 
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B. Ground cutting edge; body produced by flaking, 
hammer dressing 
C. Wedges 


D. Edge-ground chisels 


E. Digging tools 


The traits used by both authors in respect of 
axes and choppers are clearly similar to our 
own; they must be, since form and technique 
are the obvious, observable aspects, and although 
our notion of perceptum is formulated ideally 
in terms of the artificer’s ideas, operationally 
we must use traits which we can use and meas- 
ure. Fundamentally, the perceptum is a unity. 
In this study, we want to emphasize the associa- 
tion of traits; but, for classificatory purposes, 
authors must place the traits in a hierarchy. 
Of the traits utilized in this study the manner 
f treating the surface is used by both authors 
in setting up submajor categories, a uniface- 
distinction made by McCarthy 
among his “core implements” (category A) and 


oirace 


being 
by Mitchell among his “cutting edge produced 
by flaking” types (Chopping Implements, A). 
The distinction of hammer dressed and flaked 
appears in both classifications among edge 
ground implements. Manner of forming the 
edge is also used as a determinant of major cate- 
both authors. 
(radius in the present study), and shape (of 
are considered by Mitchell in relation 
to the subdivision of his category B, “ground 
cutting edge, body produced by flaking or ham- 


Curvature of the edge 


gories by 


wutline ) 


mer dressing.” But this is a minor usage and it 
is significant that one of these criteria, shape, 


| 


was not found to be a good sorting criterion in 


this study. Mitchell recognizes the symmetry- 
asymmetry distinction among those implements 
he classifies as “cutting edge produced by flak- 
ing’ and McCarthy among implements in his 
“edge ground” category. But, in the latter, this 
distinction appears in terms of “axe heads” and 
that is, by a resort to function. 


is the weakest part of McCarthy’s other- 


“adze heads,” 
This 
wise strong schema, probably because edge 
grinding is a trait found in association with any 
combination of traits which form the body of an 
ax and, moreover, does not have a governing 
quality in any such assemblage. Thus, so-called 
transitional type axes occur in the form of uni- 
face pebbles with ground edge. These might 
well be classified as “uniface coroids” of Mc- 
Carthy, with the one additional feature of edge 


grinding. For a similar reason, biface coroid 
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appears in the “trimmed coroid” category (A, 
McCarthy), and also in the “edge ground” (C 
McCarthy). 

When the criteria used by the 2 authors are 


tabulated (Tables 1 and 2), it is apparent that 
their patterns of use of criteria are different. 
It is for this reason that the universe of imple- 
ments used in this study of axes and choppers 
is included in Mitchell’s major category “Chop- 
ping Implements,” but among the 
“trimmed coroid” and “edge ground” categories 
of McCarthy. 
more often than McCarthy as a criterion in the 
setting up of a class (see Table 3). 


divided 
Mitchell uses function 3 times 


Moreover, 
he uses it at all levels of categorization, while 
McCarthy does so only in his minor categories, 
except for the ax-adz distinction among edge 
ground implements. McCarthy, on the other 
hand, makes much greater use of form and does 
so at all levels except his primary level of classi- 
fication, while Mitchell uses it only for tertiary 
and quaternary categories. Technique is used 3 
times as often by McCarthy, mainly in distin- 
guishing among his “edge ground” types, but 
both authors use it for establishing major cate- 
gories. 

Our major perceptum B corresponds to a 
combination of A.3.i., A.3.ii. of McCarthy, and 
A.a.ii., A.a.iti. of Mitchell. Its associated minor 
perceptum A corresponds to A.4.a. of McCarthy 
and A.b.i. of Mitchell. It is suggested that these 
into one another and careful 
examination of a wide range of specimens would 
show that this was the case. 


categories grade 


Our major perceptum C corresponds to C.1.d. 
of McCarthy and “Chopping Implements” B 
of Mitchell. The associated minor perceptum 
D corresponds to C.l.e. of McCarthy and to 
“Chopping Implements” B of Mitchell, and the 
minor perceptum E to C.1.f. of McCarthy and, 
again, to “Chopping Implements” B of Mitchell. 
The suggestion that ground edge and groove are 
separate traditions is met by McCarthy’s separa- 
tion of categories C.1.e. and C.L.f. 


(CONCLUSION 


The commonest trait combinations occurring 
among aboriginal axes and choppers of south- 
east Australia are a cortex-flake surface with 
cortex-flake edge of a rather pointed type. This 
is associated with a major combination of traits 
which includes cortex appearing on both sur- 
faces, offset, cortex-flake edge,a moderate radius 
of edge, and no groove. A third combination, 
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and one of major importance, is a double flaked 
surface, with a central ground edge of large 
radius of curvature. Associated with it are 2 
further, minor combinations, namely, a ground 
edge with a hammered surface and a groove 


with a hammered surface. The trait combina- 
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tions appeared chronologically in the order in 
which they have been described. Edge grinding, 
a fairly late introduction, may appear in com- 
bination with a number of earlier body types 
and demonstrates the phenomenon of progres- 
sive mixing. The geographical distribution of 


2. Crrrerta Usep in THE MITCHELL CLASSIFICATION OF AUSTRALIAN ABORIGINAL STONE IMPLEMENTS 
The major categories are to the left, the minor to the right. 
| a Natural 
Manner 
b Manufactured 
(lengthways) 
c Function (saw) 
Technique 2 , a Function (scraper) 
flaked ) 
b Function (plane) 
c Function (adze) 
d Size (microlith) 
3 a Form (uniface) 
Use 
(penetrating) b Form (biface) 
A a * 
Technique | Form Vt Form 
(flaked | (uniface)|ii i and 
edge) iv Function 
(ideal 
vi ~ types) 
vil 
Function b j 
(chopping) Form Origin (pebble) 
(biface) 
rigin (ideal 
(block) 3 types) 
B Technique (ground edge) 
C Function (wedge) 
D Size and Function (chisel) 
E Function (digging) 
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TaBLe 3. PERCENTAGE OF Use or CrirertaA IN McCarTuy. 
AND MITCHELL CLASSIFICATIONS OF AUSTRALIAN 
STONE 


ABORIGINAI IMPLEMENTS 


Times Used as Per Cent of Total 


rion McCartuy MITCHELI 
Forn 41 21 
Form and Origin 5 — 
12 12 
and Technique 5 — 
Technique and Form 2 — 
Teck le 12 
Siz — 3.5 
Siz Function — 3.5 
Fur 21 
Form and Function 3 21 
M er of Use —_— 9 
Form and combinations 61 
and combinations 13 45.5 
ind combinations 29 


trait combinations suggests a cortex-flake and 
cortex-cortex surface (probably a pebble), com- 
bined with cortex-flake or double-flake edge, as 
characteristic of the north coast of New South 
Wales and utilization of similar body types on 
introduction of edge grinding, while double- 
flake 


characteristic of 


surface and ground-edge specimens are 
Hammered-surface 
specimens are common in southern central and 


Victoria. 


western Victoria. 

Extant classifications of Australian aboriginal 
stone implements, while probably useful for the 
plotting of geographical occurrence of certain 
trait combinations, tend to obscure archaeologi- 
cal process and some of the categories are of 
doubtful validity. Mitchell’s classification con- 
tains a number of categories on the same level 
which are not logically discrete. 

The concept perceptum is suggested, to stand 
for an assemblage of features perceived by the 
maker of an implement as desirable and con- 
sisting, operationally, of a combination of meas- 
sured traits. The perceptum is a construct stand- 
ing between scientific measurement and the cul- 
ture of the artificer. 
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| CERAMIC VARIETY, TYPE CLUSTER, 
| IN SOUTHWESTERN POTTERY 


id) RING the past 20 years, the number of smallest units into meaningful groupings 
nam pottery types in the Southwest has larger order. Groupings of this kind are 
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mposs t in archaeologist to kr 1 | f irc] g materials. 
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implication but consists of stylistically varied 
types that 
method of manufacture (Hargrave and Colton 
1935: 49-51; Colton and Hargrave 1937: 1-2; 


m 1942: 177; 1952: 2; 1953: 52 


are similar technologically and in 


55: 1955: 


A “sé 


: and Carries a connotation among its con- 


quence” is more restricted in scope than 


wart 


stituent types of evolutionary development. A 
ymposed of pottery 


sequence Is ¢ | types 
similar to each other in decorative style and 
ther manifestations, which have evol 
rom another, from early to late times (¢ 


black-on-red, black- 


wr plain types can each be 


1953: 75-8). Polychrome, 


lite, Corrugated, 


ur 1 into separate sequences. Ceramic se- 
le s necessarily transcend wares as indica- 
rs of developmental continuity and may in- 
i pes or type clusters from any number of 
nsists of technolugically related 
t types which are similar in decorative 
chni r, in the case of corrugated and plain 
s, surface manipulati n rt hnique 
unufacture alon It is of importance in dis 
wuishing a series from a sequence that tl 
nstituent types of a series occur within a de- 
geographical unit without exact limita- 

.e, and that these types must | 

single ware (Colt and Hargrave 1 

t 55: 2) \ series is essentially ge 
gral with respect to the implied relation 
w the types within It, 1n <¢ trast t 

lar elationships implie umong tl 
Yes hin a sequen It must nevertheless 
ted out that the terms series and se- 

juence have sometimes been used interchange 
DLY This usage has come about because i! 
rtain instances a series may contain all the 
embers of an entire sequence. An example is 
und in the White Mountain Series 
whicl yntains the complete White Mountain 
hrome Sequence (Colton 1955: 8). Futur: 
nfusion can, however, be avoided if care is 


taken to utilize each of these terms strictly in 


ccord with expressed definitions and intended 


THe 


ear that prevailing taxonomic custom 


ONCEPT OF CERAMIC VARIETY 


It is 


iullows many named pottery types to differ from 


only In very minor ways, as in tem- 


types 


Ner or 
CT ¢ 


style of decoration. While it is extremely 


mportant to name these variations for purposes 
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of analysis and study, the practice of giving 
them all equal status as types has often resulted 
in attaching too much significance to the vari- 
ant. The definition of pottery type is, in many 
instances, not always fulfilled by this method. 
Moreover, since each has a separate name there 
to indicate the relation- 
another or to distinguish 
variants from types. The only mechanism pres- 


ently available for the 


immediate way 


ship of one type to 


designation of ceramic 


entities has therefore resulted in equalizing all 


such entities even when it is obvious that some 
are very close to each other in a vast majority of 
haracteristics, while others differ markedly. 


That this 


recognized is patent from the fact that the term 


defect in existing terminology has been 


variety, or subtype, is often loosely used to refer 


minor variants of a more widely known type, 


and that some types have been designated in 
publication as varieties. 


that each entity described may be 


laced in a category according to its degree of 
ness, some method is needed to desig- 


nate entities which do not differ markedly from 


1 described type and yet are useful if given 
separate recognition. The requirement is a 
lefine lesignation which differentiates such 
ntities from established types. It is suggested 
that the concept of the “variety” fulfills the 


and that together with type, it may be 


used as both a working tool and a taxonomic 
levice in the analysis of pottery. 

[he criteria used in defining a pottery type 
re decis in the designation of varieties and 


their relationship to established types. A variety 


differs from the type to which it is related only 
in one or more minor particulars. In terms of 
geographical distribution and time span it may 
be equal to that of the type, although generally 

Ss more restricted in one or both of these ele- 
nents. A variety cannot be temporally and 
:reall istinct from the type in any radical 


nse; nor can it differ conspicuously from the 


type ll th manner ot de sign execution, surface 


r character of paint or paste utilized, else 
the variety warrants designation as a type. Col- 
in much the 
same terms but his definition attributes varieties 
(1946: 


hich may or may not be the correct in- 


ceramic variety 


es a 
to “the vagaries of individual potters”’ 


and fails to point out or emphasize 
Bor- 


terpretation, 


the usefulness of variety in classification. 


derline cases of varieties that exhibit a potential 


as new types must, of course, be judged and 
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evaluated by the individual investigator in har- _ based entire 


mony with the basic definition of a pottery type ecorative t 
and a variety. One of the reasons for stressing ‘'*™<™ 
bl: 
concepts per se Is to permit the analyst of a sit, 
w. A 


potentially new type or variety freedom to place 
it within the framework without forcible inser- 


tion into any larger taxonomic category than 

may be deemed necessary. rine 
A variety, then, differs from the type only in _ Black-on-whit 

such lesser technological or esthetic features ntemy 

as may indicate a minor regional or temporal ses are n 


departure from the standard. Three aspects of px th 


variation may be enumerated: (1) one or more same typ 
minor characteristics perceptibly distinguishing " 
a variety from the type, (2) slightly differing ~ 
or more restricted areal distribution, and (3) 
slight difference in time span from that of thi & 
type. The first factor is always foremost because 
it is on the basis of minor visually distinguish- 
able characteristics that the variety is identifi- 
able. After initial recognition, however, 
dence may lead to an evaluation of the variet 
in terms of any one of the three factors. Ther 
fore, as a result of the individual or collective 
presem f these factors, the concept of variet 
may be considered as manifesting itself in an 
of 3 possible ways and we may speak of 3 aspects 
of a variety: (1) technological or stylistic, (2) 
areal, (3) temporal. It cannot be overempha- 
ized that in practice, varieties are first recog 
ized by the presence of the technological o1 
stylistic aspect, in combination with which may 
or may not occur either of the other 2 aspects. 
The nature of a particular Variety may subds¢ 
juently be indicated by stressing the factor o1 
spect which represents the most salient or sig- 
uficant departure from an estaDlished type. Th 4 
following examples are presented to show what | 
is meant by dominance of each of these 3 aspects 
of a variety. 
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In the Kiet Siel instance, although the differences are 


t least as great as the Kawaika-a-Sikyatki differences, 
does not seem wise to establish a new type because 
there no difference between the vessels found at Awa- 
vi and Kiet Siel Polychrome, except the exterior dec- 
rative style in bowl forms. Both probably have the 


same temporal value; whereas a new type should not 


nly be recognizably different from its most closely com- 


rable type, but should also be assignable to a different 
tlm I ality 

The importance of the differences in the 2 kinds of 
el Polychrome lies in the recognition of a local 


Awatovi 


established type 


ire variety at 


m the 


and when followed to its ultimate 
t assumes such proportions as “Three Circle 


Neck Corrugated: Point of Pines Var 


Mat 1s, an areal « emporal variation of style 
significant differ 


no other 


type, but which constitutes 


locality or time 


a certain 


than 


xoOnomMk more concise 


f n of the type name by statement to the 


Kiet Siel 


kind of ex 


t Awatovi few bowls of 


which exhibit an unusual 


Such a 


ne urred 


oration Statement 1s 
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cause it fails to emphasize the distinctiveness of the vari- 


tion and it is awkward for colleagues to use, especially 
when making comparative comments. The knowledge 
that certain decorative or technological ceramic features 
ire widely distributed and others are restricted to certain 
localities is of great importance for the study of prehis- 
te eramics in relation to the cultures which made, 
used, and traded them. It is therefore vital to observe 
and designate variations when they are discernible. The 


ubove taxonomic procedure makes it possible to do this 


aspect of a variety. Kiet Siel Polychrome: 


was described as an illustration of a 


riant 


There are also varieties which largely 


verlap the time range of 


an established type but which 


have a time range of their own slightly different from 
that of the established type. Varieties of this kind may 
may not have meaning in terms of area, but in either 


use they have a peculiar temporal aspect which may 


he n nportant or more evident than areal or tech- 
lerations in terms of analysis. 

4 mple of Reserve Black-on-white 

(D 1957: Table 17 a) may be cited. This 

ran v t -d as a local development of 

black-on white pottery which coincides with late Pueblo I- 


with the ceramic developments of 
but 


larker paste and a much heavier slip, and in showing 


k-on-white, which differs in having 


t the later Reserve style of decoration” 

(Danson 195 12). It is referred to by Danson as an 
t Reserve Black-on-white” and as “Re- 

ve Black white (early variant)” (1957: 100). On 


assertions this variety may be construed 


f ier than t probably overlapping in time, 
I I k-on-white as described from the vicinity of 
é N Me (Martin and Rinaldo 1950: 502- 
) Tt iggestion of significant areal differenti- 
the temporal implications seem at the moment 

n lemonstradie and important and it is therefore 
nsider temporal variet This temporal variety of 


Rese Black-on-white should not, however, be confused 
vith | Black-on-white: Black River Variety, also 

1 | Danson (1957: 92-3). Socorro Black-on- 
whit other established type that may yield recog- 
nizable temy | variations (A. E, Dittert, personal com- 
mul n, 1957) 


Several concluding points concerning the con- 


cept of variety must be made. Circumstances of 
excavation may be influential in the initial or 
preliminary determination of a type or a variety. 
It is possible that due to the incompleteness of 
knowledge concerning a given ceramic situation 
the first ceramic entity excavated and described 
will become the type while entities recognized 
at a later date become varieties. To obviate the 
permanence of such conclusions and make it 


possible for new knowledge to rectify prelimi- 


I temat wa 
Tempord 
Temporal 
t frou The entit no mor 
regior f northern Arizor S } Variation i 
listingu é 
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} lesignation | lopt n ti iW 
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ming t fortr t tl nd n 
the Southwest (Colton 1953: 52-5; Gladwit th tl 
c 10 3- Kidder 192 489.90]. ¢ 
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ed, the sherds and vessels of variety must 
5 Despite sucl thin 
ible entity peculiar to 
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nary findings which may prove false, the con- 
structs of variety and type must be kept fluid. 
To thi 


ceived as being temporary to the extent that: 


end the status of a variety must be con- 


(1) some type descriptions may eventually be 


include tentative varieties, (2) 


within some type clusters certain varieties may 


broadened to 


eventually be dropped altogether as no longer 
useful, (3) some entities now described as types 
(4) 


some varieties may eventually be established as 


may be judged to be in fact 


Varieties, or 


types in their own right. 


An example of the last of these possibilities 


came about with the elevation of Fourmile Poly- 
Point of Pines Variety to the status of 
Although at 


recognizably distinct and more restricted in area 


chrome: 


Point of Pines Polychrome. first 


than Fourmile Polychrome, this pottery 


CON- 


did not 
at that time appear in an archae 


text which presented more than a bare hint of 


temporal 


departure from that encompassed by 
Poly- 
chrome. It was for this reason tentatively termed 
Fourmile Polychrome: Point of Pines Variety 
(Wendorf 1950: 43-59). The University of Ari- 
Field | 
f Pines region of Ari- 


continued 
demonstrated 


I 
the established description of Fourmil: 


zona Archaeological Scho 
operations in the Point 


zona and_ subsequently strati- 


graphically that this pottery was indeed associ- 
ated only with the Point of Pines phase, at a 
occurrence of 


time distinctly later than 
F le Polychrome. In addition, greater quan- 
ourmile Polychrome. In addition, greater quan 
tities of this pottery were unearthed and its dis- 
tinguishing features became more conspicuously 
manifest so that its distinctness rested on a con- 


figuration of major characteristics rather t 


1952; Morris 1957). ¢ 
Poly- 


Deyond any reasonabdle 


minor ones (Wasley 


sequently, its separation from Fourmile 


chrome was justified 


doubt. It was therefore redesignated Point of 
Pines Polychrome in keeping with the basi 
definition of a type. 
THE Concept oF CERAMIC TYPE CLUSTER 
he idea of the variety as outlined here has 


been utilized to a limited extent in 


studies of Southwestern ceramics first 
Variety (Haury 
48-52) and 


(Martin 


240-1), in 


previously 


earlier 
in Alma 
1940: 72; Haury and Sayles 1947: 
in San Francisco Red: Saliz Variety 
and Rinaldo 1940: 80-1; Martin 1943: 
Alma Plain: Bluff Variety (Haury and Sayles 
1947: 48-52), and later in Alma Plain: 


Plain: Forestdale 


Point of 
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Pines and Black River varieties (Wheat 1954: 


OL-/). 


A uniform taxonomic treatment of rec- 


ognizable varieties has, however, never been 


adopted even though it is generally agreed that 
such treatment has long since proved its use- 
for the pottery 
Our concept of established types, each 


fulness comparative study of 
types. 
with its own constellation of 


lined 


out- 
here to provide a standard method for 
OT varieties. The 
definition, description, and number of 


Varieties, 1s 


identification and designation 
Varieties 
which are related to any given type is deter- 
the worker’s 


the archaeological data at 


mined, of course, by individual 


appraisal of hand. 
If the 


are considered 


taxonomic devices already discussed 


useful and the implications of 
each are understood, it now seems desirable t 
crystallize and name a more inclusive concept, 
a unit which contains the type and its associated 
varieties. This will permit a grouping of individ- 
ual types plus their varieties into meaningful 
entities which can then be considered as inde- 
pendent units. Units of this kind can be 


used 
in accordance with the dictates of 


] 
lar problem 


any 


particu- 
and larger configurations may be 
which tend to have greater cultura 


formed 
significance than 


any restricted unit may 


The 


this concept becauss 


more 
up” cannot be 
Colton (1953: 


ceramic com- 


display by itself. term “gr 


used it in the sense of a 
plex or assemblage which recognizes contempo- 
[ he ide a ot the 


fully at 


raneity among individual types. 
is discussed more a later 


ceramic group 
The term “cluster” is, however, free of 


prior archaeological 


that 


time. 
implication and we suggest 
refer to the con- 


“ 
type cluster” be used to 


stellation that is formed when one type includ- 

ing all of its varieties is considered as a single 

unit. Figure 1 illustrates several examples. 


A ty pe 


with its 


cluster consists of together 


These 


one type 


varieties. varieties, of which 


theoretical 


there can be any number, bear ¢ 
relationship to the type such as has been de- 
tailed in the account of Kiet Siel Polychrome 
and Kiet Siel Polychrome: Awatovi Variety 
(Fig. 1). This conception of a type cluster per- 
mits free accommodation of type and variety 
within one unit. There is always space in a 
cluster for the designation of new varieties as 


they are recognized. A type cluster is as re 


stricted in time and area as the temporal and 
areal value of the type plus any additional time 
and area encompassed by the varieties within 
Furthermore, type clusters can be 


its sphere. 
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grouped and regrouped into categories of a 
higher echelon when the need arises. 

The type cluster allows for a great deal of 
flexibility and expansion to suit the needs of any 
given ceramic situation. Those whose problems 
necessitate fine ceramic breakdowns will be able 
to achieve their desires within the framework 
of the variety, the type, and the type cluster 
without necessarily designating new types. 
Those who think about ceramics in larger, more 
nclusive categories may satisfy themselves by 
working with type clusters alone. For example, 
nstead of particularizing Sikyatki Polychrome, 
Sikyatki Polychrome: Kawaika-a Variety, and 
Sikyatki Polychrome: Awatovi Variety, the more 
inclusive grouping Sikyatki Polychrome Cluster 
Fig. 1) may be used to designate all of the 3 
smaller entities (one established type plus 
1 varieties). 

A ceramic type cluster takes its name from 
the established type. The type, as distinguished 
from its varieties, is determined by the fact that 
it has the most comprehensive descriptive, geo- 
graphical, or temporal range of the cluster. The 
s related to it are varieties in a technico- 
stylistic, areal, or temporal sense. If, on the 
er hand, it can he shown that all the mem- 
bers of a type cluster are roughly equal in typo- 
ical status, as may be the case with Alma 
Plain and its varieties (Forestdale Variety, Bluff 
Variety, Point of Pines Variety, and Black River 


Variety 


then according to Colton’s rules of 
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naming and priority (1953: 52-5), the one first 
described in published form lends its name to 
the cluster; therefore the proper taxonomic title 
would be Alma Plain Cluster. It must be made 
clear that situations similar to that which per- 
tains to the Alma Plain Cluster may be more 
frequent than has been implied (particularly 
with regard to relatively unstudied utility types), 
and indeed, in other areas may be the rule 
rather than the exception. The established type 
and its varieties within a type cluster may there- 
fore, in certain instances, be indistinguishable 
in all major attributes and separable only on the 
basis of minor distinctions. 


THE Concept oF CERAMIC SYSTEM 


Having formulated the type cluster as a work- 
ing unit, clusters can in turn be grouped into 
entities having cultural significance. These larger 
entities derive f1 luster similarities 
which are relatively shallow in time depth. 
Basic to the concept is the fact that by an ar- 
rangement of contemporary type clusters, larger 
units are formed indicative of the pottery char- 
acteristic of a culture at a given period or time 
level in the development of that culture. The 
term ceramic system is proposed for this pur- 

A “ceramic system” is a grouping of type clus- 
ters which are related in design style, or surface 
manipulation when present, vessel form, and 
general technology (broadly speaking a class of 
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pottery), and which range over a wide area, 
but are roughly contemporaneous. A ceramic 
system usually crosscuts wares. The relationship 
of type clusters contained within a system rests 
on broad transcend in- 
dividual types or clusters. A system may, how- 
ever, in its simplest form, be a single type clus- 


characteristics which 


ter; more often and most usefully, it is composed 
of a number of type clusters. 

Two ceramic systems are shown in Figure 2. 
It will be observed that in these 2 ceramic sys- 
tems all units dealt with are, for purposes of 
illustrating the ceramic system concept, labeled 
type clusters on the that 
though there are at present no recognized varie- 


assumption even 
ties for a given type, there is provision for their 
In actual 
practice, a ceramic system will not be made up 


existence and ultimate recognition. 


ntirely of type clusters but will be composed 
both of type clusters and types lacking described 
r recognized varieties. One such grouping of 
types and type clusters is the Lino Black-on-gray 
Ceramic System (Fig. 2), composed of type clus- 
ters from 3 different wares. It is, however, made 
up of all known Basketmaker III black-on-gray 
potteries and consequently may be defined in 
terms of a class of pottery made by Basket- 
makers during a certain period in their cultural 
development within their area of occupation. 

If the suggested taxonomic method of desig- 
nating varieties is adopted and the classification 
of Twin Trees Black-on-white as a variety of 
Chapin Black-on-white is agreed upon as shown 
in Figure 2, Twin Trees Black-on-white would 
be renamed Chapin Black-on-white: Twin Trees 
Variety. All of the pottery in this system some- 
times, if not always, shows a fugitive red ex- 
terior. By including black-on-gray and black-on- 
white type clusters in the Lino Black-on-gray 
Ceramic System, it appears superficially as if 
me of the qualifications of a ceramic system 
(that all included pottery be of one class) is, in 
this example intentionally ignored. This is not 
the case, however, because specialists in Basket- 
maker III pottery recognize that the terms black- 
n-gray black-on-white 


and almost 


are inter- 
changeable descriptively when applied to dif- 
ferent types of this class. This situation has 
come about because the surface color of almost 
all Basketmaker black-on-gray pottery shades 
into white and black-on-white pottery into gray. 

There are general attributes which are basic 
Basketmaker III black-on-gray pot; 
when the Basketmakers manufactured black-on- 


tO every 
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gray pottery, they had an idea in mind as to 
how that pot should look. The concept of the 
ceramic system refers to a cultural image which 
the people were trying to produce in a class of 
ceramics during a certain interval of prehistoric 
time. In this way, a ceramic system takes into 
account cultural implications at a given period 
of time over a definable area. Therefore when 
an archaeologist picks up a Basketmaker III 
black-on-gray sherd, he can say that from an 
over-all view it is a sherd representative of the 
Lino Black-on-gray Ceramic System during Bas- 
ketmaker III in the Anasazi area. If generally 
applied in the Southwest, other type clusters 
and types would be grouped into ceramic sys- 
tems and this scheme would consolidate all pot- 
tery into some 40 or 50 ceramic systems of this 
kind. Thus through the recognition of these ce- 
ramic systems, it would further be possible for 
an archaeologist to assign to a general area and 
time span almost any of the plethora of specific 
types or varieties which only a specialist in that 
area might know by name. Because of certain 
gross characteristics, rendered explicit by inclu- 
sion within a ceramic system, a sherd or vessel 
could be recognized as early Pueblo III from the 
Kayenta or the Mesa Verde, or as Mogollon IV 
from the Point of Pines region, without a knowl- 
edge of its specific type name or the technical 
aspects of its manufacture. 

During Pueblo III times ceramic specialization 
became more complex than in Basketmaker 
times. Consequently, the Pueblo III ceramic sys- 
tems (black-on-white, black-on-red, polychrome, 
corrugated, and others, each including a num- 
ber of related type clusters) became more nu- 
merous. The Kayenta Polychrome Ceramic 
System is shown as an example (Fig. 2). In con- 
trast with the Lino Black-on-gray Ceramic Sys- 
tem, the members of the Kayenta Polychrome 
Ceramic System belong to a single series within 
a single ware: Black Mesa Series, Tsegi Orange 
Ware (Colton 1956; 1955: 13). In this instance, 
although the representation of these types at 
Awatovi is insufficient to actually determine 
their type-variety status, Citadel, Tsegi, and 
Dogoszhi polychromes are included and shown 
as established tentative basis for 
purposes of illustrating the concept. These 6 
polychrome type clusters, therefore, constitute 


types on a 


a particular entity indicative and representative 
of polychromes (a class of pottery) during the 
Pueblo III period within the Kayenta-Jeddito 
region of northern Arizona. Similarly, other 


| 
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polychrome ceramic systems during Pueblo III 
are expressive of other cultural affiliations and 
regions. For example, Jeddito, Kwaituki, Kintiel, 
Klageto, Heshotauthla and other polychromes 
might be assigned toa Pueblo III ceramic system 
Hopi-Little Colorado-Zuni 
region of Arizona-New Mexico. This hypotheti- 


represented in the 


cal ceramic system would overlap the Kayenta 
Polychrome Ceramic System in the Hopi Mesas 
the 


Kayenta-Hopi Polychrome Sequence 


and interrelationship is indicated in the 
(Fig. 3) 
where Kiet Siel and Jeddito polychromes are 
shown to have developed one into the other. 
The ceramic systems themselves reflect cultural 
nterchange 


A cerami 


senting a 


between adjoining regions. 
system may be defined as repre- 


certain class of pottery (in the first 


*xample, black-on-gray; in the second, a certain 


f 


| 


lass ilychrome), made or used by the 


people of a certain archaeological culture, in a 


certain area during a certain period of time. 


Significant criteria are the period of time and 


the culture or people represented, and the area 
1] 


or region involved. The significance of any or all 


of these criteria fluctuates according to the ce- 
ramic system being formulated and its over-all 
system should be thought 
a time period (Basketmaker III, 
Pueblo III, and so forth) rather than a phase. 


There may be 


context. A ceramic 


of in terms of 


one or several phases in a period 
and a period may be one or several centuries in 
duration. The same principle is true of the ce- 
ramic system in terms of time and 


archaeological phases may be spanned 


one or more 
of 


y tne 
length of time embraced in the duration of any 
particular ceramic system. 

It will be noted that our definition of ceramic 


system is concordant with tiaat of a pottery type, 


but the very important difference is that the 


ceramic system is far more inclusive and has a 


much more general cultural frame of reference. 
The ceramic system is usually and most usefully 
short in time duration (commensurate with the 
archaeological period it is associated with), 
showing little or no evolution among member 
ype clusters, but is wide in geographical range 
by comparison with a ceramic sequence which 
shows a demonstrable evolution among member 
type clusters but is limited in range and 


ong 1n 
duration | 


Cultural processes are implicit in the 
taxonomic ure here described, and all the 


categories, from smallest to largest, find practi- 


designation 
culture. At 


cal employment in the taxonomic 


of manifestations and entities of 
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this time and for the purposes of this paper, it is 
suggested that only type clusters and types be- 
longing to one class of pottery (polychrome, or 
black-on-white, or corrugated, or plain, and so 
on) be included in a single ceramic system. 
However, it is observed that the relationship of 
some polychromes to some bichromes is so close 
modify 
the definition of the term ceramic system to in- 


that it may ultimately prove useful to 


clude such closely related and clusters 


types 
when they are contemporaneous. 
In naming a ceramic system Colton’s rules 
taxonomic priority are followed (1953: 52-5), 
and the system takes the designation of the first- 
named type in the system. As a result, Lin 
(in the first ceramic system cited) and Kayenta 
(in the second ceramic system cited) become 


ceramic system names by reason of seniority 1 


their published description. However, among 
the clusters of a system, no superior rank is con- 
ferred upon the one that gives its name to that 
system. There is no standard by which one 
type cluster can be rated higher or lower thar 


another in relative importance. 
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\ graphic summary presentation of variety, type, type cluster, series, ceramic system, ceramic sequence, and 
i as taxonomic devices to show technological, temporal, cultural, and areal interrelationships and similarities 
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AND OTHERS | SOl 
time valuatior he individual types or type 
series is essentiall en 


T Kayenta, Kiet Siel, and Jeddit 
ple ituents of the Black 
Awatovi. This 
ide ( ) 
Pass f 
} 
Ne 1 ey 
Colton (1955: 14 
¢ Hoy 
led ( 53: 42 
ni 
( 
(CONCLUSION 

The fundamental requirement of taxonomic 

cedure is to make the analyst’s own observa 
tions useful and available to others who now o1 

1 the future, work with the same problems and 

ta. In any taxonomic structure designed for 

haeological materials, the research worker 
must be allowed freedom of choice, and the 
str ire which he uses must be flexible enougl 
yermit the breaking of working entities int 
smallest units required. These small units 
then be reassembled in any desired manner 

the discretion of any other archaeologist a 

ing to his estimate of a given situation, and 

still be within the framework of the estab- 

ish taxonomic structure. We have made 

ery effort to leave as great a measure of flexi- 

ity as possible in the actual use of the taxo- 

nic categories suggested here so that others 

vay have freedom in approaching differing 
problems while using this framework. 

It may be argued that by combining varieties 
nd types into type clusters and type clusters 
nto ceramic systems, the interpretation of evi- 
lence is prejudiced. If, however, bits of evi- 
lence are related on the basis of their own 
merits and characteristics, no prejudice is in- 
volved and the entire scheme becomes no more 
tha method for penetrating the unknown on 
the basis of objec tive eV idence. 


In 


our opinion, none of the foregoing sug- 


1s does violence to existing taxonomic 
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structures. The final test of any recommended 


procedure, taxonomic or otherwise, is its useful- 
ness and workability. We therefore hope only 
that other investigators shall try out these con- 


cepts and taxonomic devices in the analysis of 


archaeological materials, both materials under 


active study and those already published. 


If 


they choose to arrange their observations upon 


this taxonomic lattice, the publication of their 


results together with 


tions 


( 


vinseum 


or 


Handbook 


t 
I 


nodific ation 


any criticisms or 


will be most welcome. 
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PREHISTORY — AN HYPOTHESIS* 


DouGLas OsBornt 


fee ENTLY I published a paper, together 
with Warren Caldwell and Robert Crab- 
tree, disagreeing with an old theory that the de- 


nent of most of Northwest Coast culture 


was du to movement ot 


inland groups down 
rs to the seacoast where they prolifer 
culturally 


1956). We 


at we did not propose to 


rne, Cala- 


ysically and 


well, and Crabtree indicated (p. 


discard an old 


but suggested, rather, further evalua- 
examination of alternate hypotheses, 
the reconstruction of Northwest 
Coast prehistory was only in the hypothesis 
M ption of scientific advan may 
becat f personal idiosyncrasies of 
ught, confuse ideas with less abstract entities. 
B . nay, I see the increase of knowl- 
gy I ssentially i gular r jerky growth 
t n among ideas, hypothe- 
ne ven bodies lata, whicl 
striving for general acceptance. This 
n is a well-recognized attribute of our 
deed, it is doubtful that science as we 
know uld have developed in the calmer, 
tt rganized, and better disciplined cultures 
vhic f we may believe some of our colleagues, 
haracteristic of man as a social animal 

mal ur constant Competition. 
If science among ourselves is inherently com- 
t then it follows that at least a moderate 


sity of competitiveness is necessary for its 


successful growth. Therefore it behooves a scien- 
worker to present his ideas, his pros and 
cons, in order that they may compete with such 
other ideas as there may be. Data and ideas 
ot languish unpresented; if they do their 


competitors may win general acceptance by for- 


must 


feit and an unhealthy imbalance arise between 
competing theories or vf data. In this 
half truths 
become graven upon the scientific 
rence, happily, they are not as difficult 
when they 


by dies 


situation “truths,” which may be 


nly, may 
mind, wl 
to disk 


the 
(or at least so we would like to 


dge as are graven on 
popular mind 


think). 


Thus it should be best at certain stages 


scientific growth that a state of balance be 


maintained between competing interpretations. 


In this manner, I feel, a stronger competition 


will be stimulated and the ideas which finally 
win out should be nearer to the real truth which 
we must suppose to exist. 


rr the foregoing reasons I should like to pre- 
odified and generalized sketch of the 
hypothesis which I, with others, attacked in one 
in 1956. 


students have pointed out the impor- 


Many 


tor 
an 


ce of ecological considerations in studies of 
western prehistory (see especially McKern 1956: 
) 1951: This is a 


0: ¢ useful 
viewpoint and I feel that we are now at a posi- 


; 
ressman 309). 


tion where the general situation visualized for 
human life during the Postpleistocene may be 
tested from an ecological point of view. Econ- 


omy, ecology, and environment are all basic to 
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the formulation of concepts of culture growth 
and change. 

It is apparent that a vast area and a long era 
saw substantive cultural relationships or close 
similarities from southern British Columbia and 
eastern Washington into northern Mexico. Very 
possibly this situation existed from Early Lithic 
times to about 2000 years ago when horticul- 
tural practices began to cause local changes and 
finally to stimulate extreme innovations in in- 
terior western America (the Great Basin, with 
extensions). 

I have no intention of reviewing the evidence 
which had led culture historians to such con- 
siderations as Arid America (Kirchhoff 1954), 
the old Basin culture as it was called loosely, 
and finally to the concept of the Desert culture 
(Jennings and Norbeck 1955). Daugherty has 
discussed the situation briefly, from the point of 
view of his work with an early site in Wash- 
ington (Daugherty 1956a: 94-7; 1956b: 259). 
Certainly these formulations and discussions are 
in basic agreement that the Desert culture, as it 
appears now to be generally called by archae- 
ologists, was widespread and ancient in western 
America and gave rise to many local develop- 
ments. Speaking for myself alone, but with the 
feeling that I would have backing from many 
other workers, I have no hesitation in extending 
this ancient culture area much farther north 
than do Jennings and Norbeck (1955: 7). 

Indubitably this culture was an inland one, 
continentally oriented. It was probably diverse, 
but nonetheless comprised a valid culture area 
which had its origin at least as far back as the 
time of the big game hunters. It was probably 
consolidating during the Anathermal and dur- 
ing the late Anathermal and the Altithermal 
began to take on many of the characteristics of 
the modern (ethnographic) period. 

One of these characteristics appears to have 
been, from the data which we presently com- 
mand, a population movement toward the rivers 
and a trend toward a more efficient use of the 
food resources that they offered. This would be 
a logical corollary of progressive dessication, and 
of the withdrawal and extinction, local or other- 
wise, of food animals. As techniques of exploita- 
tion of river food resources were perfected, 
learned, or invented there would have been, 
and indeed appears to have been,a slow progres- 
sive movement downstream. This appears to 


have occurred together with a growth of riverine 
populations, and the two resulted, shortly, in 
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extensive contacts with populations which were 
either established in estuarine or coastal en- 
vironments or which began to filter south along 
the west coast. In many instances, no doubt, 
inland populations that were moving toward an 
exploitation of lower river and coastal resources 
had the field very much to themselves. In other 
areas, particularly to the north, they may have 
found the coasts already occupied. Unfortun- 
ately, flood and wave destruction and deposition 
are making and have made it difficult for us t 
establish the facts as to early estuarine and 
coastal cultures. 

In order to assess the probability of the sug- 
gestion made above, it will be necessary to re 
view briefly some of the main facts of western 
archaeology. There seems to be no doubt that 
there has been a pattern of increasing adapta- 
tion, throughout many parts of the west, to a 
river and shore oriented hunting and fishing 
economy. 

The concentration of early Pinto and Mojave 
cultures along watercourses is well known and 
is not properly a part of this paper. More perti- 
nent to my present purpose is the concentration 
of the later Yuman peoples along the lower 
Colorado-Salton Sea region and the develop- 
ment of coastal living populations in southern 
California and adjacent Mexico. However, I am 
not sufficiently familiar with the problems of 
that area to discuss them. 

Of perhaps greater pertinence is the sequence 
that David Banks Rogers (1929) developed for 
the Santa Barbara area of California. Although 
Rogers did not have certain modern advantages 
in his work and there is a serious need of further 
exploration in that area, he was, however, a 
sufficiently sophisticated archaeologist to build 
the results of his work into the time-honored 
cultural sequence of 3 stages: Oak Grove People 
(Earliest), Hunting People (Middle) and Cana- 
lifo (Late). The first is a gathering culture; the 
people were not great hunters and they made 
rather small use of sea products. They lived in 
semisubterranean pit houses. There was appat- 
ently much erosion during this period since 
metates are found at great depths in outwash 
debris. Rogers interprets this as a period of rains 
and storminess; I believe that we would now be 
more likely to consider it a time of aridity 
(Antevs 1955). The Hunting People show some 
use of seed, especially acorn, and of sea shell. 
Rogers was, however, particularly impressed 
with the vast amount of animal bones, even 
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those of large predators, found in the ashy mid- 
dens of the headland camps. In the next period 
interest in sea products, until then transitory, 
develops. Living places of the Canalifio (Chu- 
mash) are along brackish marshes, often near 
the sea. Sea foods, from whale to shellfish, were 
staples; their middens are heavy, greasy, of high 
organic content. Their tools, weapons, and art 
pieces are more perfectly finished; stone and 
bone manufacture was more skillfully devel- 
oped. They had seagoing craft; ‘1omes were 
hemispherical jacals. Ceremonial and social life 
was complex. This was a culture of plenty. 

Our best sequence derives from the excava- 
tions conducted in the Sacramento Valley and 
San Francisco Bay areas, primarily by the Uni- 
versity of California at Berkeley, the results of 
which are summarized by Heizer (1949: 37-40). 
This material shows not only a broad relation- 
ship with the Santa Barbara area but also a simi- 
lar increase in utilization of the lower river and 
Heizer’s calculated dates of 
4500 s.p. for the Early horizon, 3500 for the 
Middle horizon, and 1500 for the beginning of 


seashore resources. 


the Late horizon, since validated by radiocarbon 
determinations, should probably not be trans- 
ferred directly to the Santa Barbara sequence, 
but there can be small doubt that there is a close 
relationship. For the present purposes I am con- 
sidering that the periods of occupation in both 
areas do show temporal as well as ecological cor- 
respondence. It may well be that the northern 
Early horizon correlates more closely with the 
Hunting People of Santa Barbara. Certainly the 
emphasis upon gathering seems to be weak in 
Valley sites. There is no 
however, that by Late times there was 


the Early Sacramento 
doubt, 
much use of sea resources. 

Studies in the archaeology of the San Fran- 
cisco Bay area have been largely those of the 
great shell mounds that were once 
there. 


numerous 

Most of the recent activities, plus the 
are summarized by Beardsley (1954: 103- 
; his statements are in agreement with earlier 
ones by Heizer (1949: 39). 
ence Heizer suggests that “the Bay shell mounds 


may 


In the same refer- 


... have been occupied by interior peoples 
and not vice versa [sic].” The artifacts and the 
fact that the Bay shell mounds are Middle hori- 
zon and show no evidence of Early horizon are, 
it seems to me, indications of a movement out 
of the interior and a developing interest in the 
ecological possibilities of an environment that 
includes the shores of large bodies of water. It 
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is certainly true that the archaeology of the 
Early horizon is primarily an inland phenome- 
non and is almost wholly based on the mortuary 
complex. As we see it now, the Early horizon 
appears on the scene with its highly evolved and 
finished artifact types without known antece- 
dents. Beardsley (1954: 104) points out, in this 
connection, that some of these artifact series, 
such as the projectile points, the charmstones, 
and the use of quartz crystals (and he could 
have added the general way of life), are devel- 
oped across the continent and southward into 
South America. He concludes: “While the 
puzzle of such a distribution cannot be answered 
at this time, there is at least the certainty that 
what became California culture did not simply 
intrude into California from the Southwest, and 
there is some suggestion that California was 
touched by a wide dispersal of elements ante- 
dating the integration of the Southwestern cul- 
tural sphere.” My addition to this is that the 
climatic pressures of, probably, the late Alti- 
thermal, if we may base our judgment upon the 
California dates and Antevs’ reconstruction 
(1955: 322), indicate a very widespread move- 
ment from the interior and away from the old 
interior cultural norms to the western rivers and 
the coast. It is true that the California dates are 
late; the climate had begun a fluctuation 
towards moist and cool, even to lake-forming 
conditions, about the time of the Early horizon. 
Perhaps this accelerated the population growth 
and movement which led to the effect with 
which this paper is concerned. 

The finds reported on by Cressman (1956) in 
the Klamath Lake area of Oregon are of interest 
here. Like many parts of the Washington Pla- 
teau, the Klamath area had a constant water 
supply even during the driest times. People 
there must have been using fish and shellfish, 
almost as staples, at a very early period. Cress- 
man (1956: 468) states that game was never im- 
portant after his Level IV which he dates about 
7500 s.p. The use of the water lily there led to 
various specializations and influenced, along 
with the widespread aridity in the Altithermal, 
a population concentration in marsh and riv- 
erine situations (Cressman 1956: 466). 

It appears that the Kalapuya area of Oregon 
(the Willamette Valley) (Collins 1951) also 
witnessed a transition from a more thoroughly 
Plateau (interior) way of life to one that is 
strongly coastal. I am not sure whether this rep- 
resents a backlash of coastal influence or is part 
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of the earlier adaptation with which this paper 
is concerned. 

No small measure of difficulty exists in assess- 
ing the evidence which bears on the stated prob- 
lem from the state of Washington. In the first 
place, it is probable that there may have been 
a lag in the development of cultural emphasis 
on the products of the large rivers, lakes, and 
The P 


watered than the Basin. Consequently, utiliza- 


oceans. ateau has always been better 


tion of the resources available along streams and 
in lakes « 


aspect of Plateau economy. Thus any changes 


marshes may have always been an 


that took place may have been less abrupt or 
extreme than those farther south. 
The Washington 


recent controlled by the 


accumulation of data is 


and has been largel 
need for salvage work. Much of it is presently 
in thesis form, or in unfinished manuscripts, and 


is thus only partly analyzed and not generally 
available. 

ethnographic studies it can be pointed 


out that the people of the Plateau have long 
(1932) describes 


I here 


acceptance ot 


f life that Ray 
Sanpoil and Nespelem. 


Plateau to the 


Was a 
resistam n the 


sweeping changes from without, although under 


favorable conditions Salish and Sahaptins alike 


were al to take full advantage of changes 
f >in which Plates 
rom the outside. he manner in which Flateau 
cultures on the downstream edges of the Pla- 


teau have changed may be partly worked out 


by archaeological methods. The Wishram, for 
example, have been able to participate in both 
coastal xtreme lower Columbia) and inland 


cultural traditions. 
Non the 


Plate au nas 


earlier sites excavated in the 


yielded any indication of 

y river oriented as were the lat 

pations. Indeed, the burials found on 


Washington-Wasl 


excavations 1951-52) near Pasco on 


Island (N.P.S.-U. of 

State ( ll. 

ie Middle layer, 


are in some ways most reminiscent of the Early 


ington 


Columbia, below a calich« 
horizon of California; extended burials and per- 
chipped projectile points with pointed 

like those illustrated by Heizer (1949, Fig. 
12) were found there. Pestles occurred but none 


of the typical mauls or mallet-pestles 
found. 


cussion 


tangs 


were 


Fishing may well have been practiced 


(the burials were on an island which must have 
1 

already been an island or a part of the strand 
of the river when it was used as a cemetery), 


that fish- 


but no artifacts or remains indicated 
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ing was ever practiced (Crabtree 1957). Sites 
that are presumably larer, but which yielded 
percussion-chipped basait tools rather than the 
fine late pressure-chipped cryptocrystalline 
pieces, bear evidence of extensive use of shell- 
fish and some use of fish. An Early site near 
Goldendale, excavated by a pipeline crew in the 
summer of 1956, was well outside of the river 
valley. It yielded a projectile point similar t 
those from Lind Coulee (Daugherty 1956, Figs. 
19, 20), crude pestles and edge-ground cobbles 
all of 
economy. Caldwell’s work at Wakemap (Na- 
Washington 
1953-54) 
yielded a sequence of occupation of that large 
(¢ aldwell 1956). He 


basis of the 


which indicate a hunting and gathering 


tional Park Service-University of 


excavations in The Dalles reservoir, 


accumulation has sug- 


gested, on the finds made in the 
lower, earlier sections of the mound, his Horizon 
I, that this was a period of mixed hunting and 


fishing where many fishing techniques, which he 


felt had come from downstream, had amalga- 
mated with the older hunting base (1956: 184). 
He has suggested that the evidence points to a 
later increasing emphasis on a riverine economy 


1 


for that section of the lower Columbia. 


Cressman’s recent work in the region 
Dalles, Oregon, has uncovered a very 
n with abundant fish bones but a1 


f artifacts which would indi- 


manifestatk 
unfortunate lack 


cate fishing practices. The bearing of this find 


on the present hypothesis is not clear. It now 
seems to me to suggest the presence of a sma 

partly water oriented populati f an antic 
uity equal to that of some of the later big game 


hunters such as Folsom. Perhaps such a cultur 


may have had much to do with the reorienta- 
tion of Desert culture hunters and gatherers 
toward a river-sea economy. Cressman has sug 
gested, in commenting on this paper, that ot 
knowledge of the adaptation of such fish as the 


various anadromous salmon to Glacial and Post- 
glacial river conditions is scanty. These aspects 
of piscine ecology must be better understood 
before we can be sure of those applicable t 
man in the same area. 

Swanson, working in caves and open sites 


Columbia in the centra 


developed a loc 


near Vantage on the 
Washington, 


which should 


part of has 


chronology be widely applicable 
in the state. His earlier levels show a 
very slight interest in, fishing and the use 


(the 


ora 


| 
of water resources Columbia River), 01 


remains of such exploitations, 


absence of the 
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compared with the later levels (Swanson 1956: 
186). King (1950) points out that the Cattle 
Point excavations produced evidence of a change 
from land to sea oriented economy in the San 
Juan area. His Island phase is defined as strongly 
land and hunting oriented; it is sharply differen- 
tiated from the later phases, all of which indi- 
cate an increasing dependence upon sea prod- 
There is need for further work at Cattle 
Point and perhaps for a reconsideration of the 
Island phase, but the broad outline of King’s 
conclusions will probably be maintained. Indeed, 
Roy Carlson, in a study of the results of excava- 
tions other than Cattle Point in the San Juan 
Islands, found evidence that would substantiate 
King’s conclusions (Carlson 1954). 

This brings us finally to the Fraser River 
Valley, where work and publications by Harlan 
I. Smith, Franz Boas, Philip Drucker, and Char- 
les E. Borden have also developed the thesis 


ucts. 


presented in this paper, but overemphasized it 
to the point where some of us felt it necessary 
to take issue (Osborne, Caldwell, and Craitree 
1956). We were careful not to reject the theory 
in toto, however. Its merits, especially as indi- 
cated by Borden’s work (see Borden 1951 and 
1953-54 for a statement and discussion of the 
question), are too strong for that. Borden has 
felt that the basis of coastal culture has been 
primarily interior in character, as I understand 
him. I have rejected this and believe that such 
is not the case with either material or social 
traits, and that the latter indicate a type of in- 
fluence during later periods that is entirely 
foreign to the Plateau. I am referring to the 
great contrast between the aggressive, stratified 
coastal populations and the unstratified, and 
sometimes pacifistic older Plateau cultures (see 
Ray 1939: 24-44, 145-9). I think it is obvious, 
however, that this is a situation where there is 
some truth on both sides. 

If my 
a change of ecological orientation from 
largely interior hunting and gathering to coastal 
fishing and gathering, with the implied cultural 
and populational movements, is correct, then 
we have here the skeleton of one major phase 
Western prehistory. 


summary of what | consider to have 


deen 


Borden’s discovery of 
the Eskimo-like Early Maritime has indicated 
that important coastwise movements probably 
also took place. A meeting and merging of 2 
main streams of population and cultural spread 
have taken place. One, founded on the Desert 
culture, has an Archaic base, the other stems 


from the circumpolar zone. Either, and perhaps 
both, may have included Woodland or proto- 
Woodland traits. These streams met and 
blended, and doubtless clashed as well. I have 
no idea how far south the coastwise thrust 
reached. It drove deep into California, at least. 
At any rate, as I see it, interpretations of West- 
ern prehistory will now be based on 2 concepts 
which are at once in accord and in conflict. 
Perhaps, as I indicated in my opening remarks, 
such a situation, competition for consideration 
of 2 conflicting ideas, is healthy for further 
scientific growth. 

Much digging, thinking, and writing must be 
done before we can understand the time and 
manner of such movements and their environ- 
mental adaptations and readaptations, and be- 
fore we acquire any feeling for the culture 
growth and change that were a part of them. 
To do so is, as I now see it, one of the major 
duties and pleasures of western prehistorians. 
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TWO MASTERPIECES OF MIDDLE AMERICAN BONE SCULPTURE 
KeirH A. Dixon 


WO magnificent works of art, in the form 
of carved human bones, have recently been 
archaeological excavations in 
southernmost Mexico. The sculptures are note- 
worthy for several reasons. 


discovered in 


First, they are in themselves masterful works 
of craftsmanship. Few bone carvings approach- 
ing these in composition or technique have ever 
been found in Middle America. Second, works 
of art of such quality have not until now been 
reported from this region of central Chiapas in 
southern Mexico, an area just beginning to be 
known archaeologically. Third, the early date 
makes them all the more interesting, since they 
are thought to be Protoclassic and therefore the 
earliest elaborately carved bones yet reported 
for Middle America. 


several important 


Fourth, the presence of 
art styles combined on the 
bones makes them important evidence in the 
reconstruction of Middle American culture his- 
tory. And fifth, these carved bones add im- 
portant new data to our knowledge of the con- 
tent of religious art of this area at this early 
period. 

The bones were found in a tomb in an exten- 
sive ruin near the famous old colonial town of 
Chiapa de Corzo, in the state of Chiapas, south- 
ern Mexico. The Pan-American 
Guatemala runs through the site. It is located 
on high ground not far from the Rio Grijalva 
which flows from the highlands of Guatemala, 
through the large valley of central Chiapas, into 
the Gulf of Mexico. Some 50 structures cover 
an area of about 1 square mile. Most seem to 
date from the late Preclassic and Early Classic 
periods, probably spanning the first 5 centuries 


highway to 


after Christ, although still earlier pottery, per- 
haps as old as 1000 s.c., has been found under- 
lying the architectural remains. The New World 
Archaeological Foundation has excavated at 
Chiapa de Corzo for 3 field seasons, to date, 
during which valuable data have been collected. 
This article describes briefly a single tomb and 
the carved bones. 

Pre paration of the Bones for Study. All who 


have examined the carvings have found the 
complex and difficult to 
cylindrical Some 
found for the 


designs, or laying them out flat. Since a satis- 


designs exceedingly 
the bones. 


method had to be 


understand on 


“unrolling” 


factory drawing would be a difficult task, a flex- 
ible rubber mold was made which permitted 
flat plaster casts of the design for study. A 
latex molding compound was brushed on in 2 
coats in the usual manner. Since the bone sur- 
face was well preserved, no special treatment 
was necessary. A technique was developed to 
avoid bubbles in the plaster cast and assure re- 
production of fine detail: very liquid plaster 
was rubbed onto the mold surface with the 
finger, and before it set, thick plaster was added 
in several layers for strength — the plaster was 
These 
layers were allowed to set, then the whole was 
soaked in water. To build out the edges thick 
plaster was then applied with the finger, follow- 
ing the exact contour of the mold edge. 


not allowed to reach the mold edges. 


In the case of Bone 1, a ridge down one side 
was not carved. This was safe to choose as the 
line along which to cut the mold open and to 
form the borders of the design when spread out. 
Bone 2, however, presented a problem. The 
design around the 
After careful study, an irregular line 
following the edges of scrolls and figures was 


seemed to be continuous 


cylinder. 


chosen in order to do the least possible violence 
to the major discernable figures of the pattern. 
This division seems fairly successful — at least 
there is no obvious alternative — though cer- 
tainly the artist never intended the design to be 
viewed in this way. 

The bones of course are not true cylinders, 
but expanded and contracted and bent slightly 
in an arc. When the rubber molds were re- 
moved from the bones and laid out flat, distor- 
tion was inevitable; but it is minor and chiefly at 
the ends. Each rubber mold yielded a fine re- 
production of the carving details, the texture of 
the bones, and even the cracks, as seen in the 
photographs of the plaster casts (Fig. 1). 

Description. The carved bones are both hu- 
man femora (upper leg bones). Bone 1 is a left 
femur, but Bone 2 is harder to identify as left 
We do not 


really know why human bones were used. They 


or right because of the carving. 
may have been discovered by the artisan in an 
old burial or they may have come directly from 
a fresh human sacrifice or slaughtered warrior. 
Human bones may have been chosen for practi- 
cal reasons — they are of good quality for carv- 
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ing, and might have been the largest readily 
available to the artisans. But some ceremonial 
meanings associated with a part of a human 
being certainly seems reasonable. 

Both bones are in very good condition. Bone 
l is complete, 23.8 cm. long, with a maximum 
diameter of 3.7 cm. at one end where it has 
been cut off square and smoothed. The other 
end has been cut down to form a plain exten- 
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sion in the form of a round tube 3.1 cm. long 
and 1.9 cm. in diameter. This probably indi- 
cates that the bone was inserted into some other 
object. Bone 2 is broken at both ends, though 
the edge along the face appears to be an older 
break or perhaps a purposeful cut. The bone is 
now 26.5 cm. long with maximum and mini- 
mum diameters of 3.3 and 2.4 cm. 

Both bones are carved in very deep relief (up 


s of the carved bones from Chiapas; photographs of plaster casts made from rubber molds laid 


out flat. a, Bone 1; b, Bone 2 


and 
 € \ > | 


MIDDLE AMERICAN 
Details are 

and 
which is also expertly done. The lines are sure, 


mm.) for major design areas. 
with 


to 


filled in shallow carving incising, 
controlled, and accurately placed, with no errors 
in planning apparent. Some idea of the method 
of carving and of the tools used can be inferred 
from the known assemblage of local artifacts 
and from evidence on the bones themselves. 
The main tools were probably stone, since metal 
is unknown from this early period. The razor 


sharp, simple prismatic blades struck from ob- 


wes are very abundant in the excava- 


These 


used 1n the Carving and incising. Tne sawing at 


4 
sidian ¢ 


were probably the instruments 
| | 
the ends of the bones was done with these or 
other stone blades, or perhaps with a leather 


The 


the mask on Bone 2 must have been drilled with 


thong and wet sand as abrasive. “eyes” of 


conical drill. 
A good 
f each bone. The final coating of red, probably 


may have been 


polish still remains on raised areas 


hematite, intentional, or it may 


have been acquired in the tomb, because there 


was a good deal of this material scattered over 
th r artifacts and the tomb floor. 
De 
f (| 
> tne 
| spe f he st W 
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Att seem 
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pretat 
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tion of our untrained eyes, or did the artist, by a cleverly 


thought-out design, intentionally portray 2 


creatures in 
one, the dual aspects of a single god? 

The body of this figure is made up of 2 overlapping 
discs 


aesign, 


Part of each disc is covered with a plaited mat 
the rest being decorated only with vertical parallel 


The 


raised, fingers turned downward perhaps to grasp the 


lines. arms are clearly indicated: the right arm is 


object below, and the left arm is held lower down, fingers 


1 downward near the hand of the lower figure. 
The face, body, and arms are decorated with double 
parallel lines. The figure wears bracelets and a necklace. 
upper zone is completed by graceful scrolls which 


Turning the illustration upside down, the other figure 


appears. It faces left, with the body in about the same 
position as the serpent-bird figure. The elaborate mask 
h: bea [he treatment of the nose and mouth sug- 
gest ne animal, perhaps a jaguar. The headdress 

irves backw Both arms are held exactly as in the 


serpent-bird figure, but with the palms up. 


The 


The upper left section 


The body 


background band 


nterpret; there are scrolls and 


stinct from the treatment in the right 


places in the other zone. 


present a bird head, but it is similar to an ele- 

’ the upper jaw of the serpent or the bird head- 

The | 1 below the bearded jaw and in back of 

I whicl ild be a collar, is especially interesting 

he chevron and scroll motif, followed by 2 hollow 

é c which are pendant from another band that 

parallel diagonal lines and horizontal lines and 

l. This complex pattern is duplicated on 

I e al ved stone found elsewhere 
the temple substructure (Fig. 2 c). 

If ks he idrical bone itself and considers 

he é ge used to divide the mold simply as 

[ back the 2 figures may form a 2-headed 

being I ve ntinuous body spiraling around the 

t ( I he body discs of both figures overlap 

ie | the same direction instead of being 

versed The decoration is probably the same on both 

et lis since the arm and the scroll would hide 

the plaited mat decoration on the body of the bearded 

higure 

Design of Bone This specimen lacks the formal 

Mpositic f Bone 1 and is therefore more difficult to 

lescribe and interpret. However, as with Bone 1, one’s 

was meant to be viewed 


mpression s that the design 
vertically 


At the top of the bone (as oriented in 


Fig. 1 b) a 


human fa ppears along the edge. The face has a pug 
s hick lips, and prominent teeth. A short scroll, 
perhay eather decoration, is pendant from the rear 


not believe this represents the fleshless 


1 encountered in Maya art, as the illustra- 


ggests. From the headdress, long free-flowing 


hair fall over the forehead and to the rear of 


Strands of 


| 


early period. Ir 
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serpent-bird figure has the arms and hands in 
what might be called a swimming position. The 
band below, however, has no specific water 
symbolism. The bearded figure, with its palms 
up, could not be interpreted as swimming, but 
appears to carry out the idea of rising, perhaps 
from the earth or from clouds (note how the 
several layers of scrolls from the background 
overlap onto the bodies in a number of places 
on both bones). The symbolism might repre 
sent an emergence of some sort, though this 
becomes rather complicated if 2-headed being 
are represented. If the background zones d 

represent a substance from which the figures 


emerge, then they might be nothing more thar 


a means of avoiding representation of the low 
body parts simply tO Save space, or mere 


decoration over the uninteresting central part 


es of 2-headed creatures. 


: the | t body and left arm. An earplu rey 
i t hnut-like object. The bone m nav I 
t ng the face profile, but the rest of ' th 
verlapping d 
rot like th eh } 
T 
| 
Che Composition. Over-all interpretations of 
the designs are made difficult by our lack of ,, ae , ' 
arge samples of religious art and documentary were | prepared for carving, ' ver { \ 
materials for {MMMM Bone 1, the Perhaps ' the tomb was the artisa 
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The skeletal fragments lay scattered along the center 

tomb. It was apparently an extended burial, with 
the head toward the east. Preliminary examination sug- 
gests the remains of a middle-aged or elderly man. A few 


se teeth from the upper jaw show moderate wear, but 


the teeth from the lower jaw are missing and the bone 
rbed. A burned spear or lance, about 1.25 m. long, 
ing along the north wall; charred finger bones by 


t suggest it was placed in the 


hand of the corpse 
I 


I me of burial. The huge prismatic blade of obsid- 
m. long, has a ground stem where it was fastened 
shaft. The upper part of the shaft and a short 

in back of the blade were lined with over 

Other outstanding objects in the tomb include a large 

f shell ornaments, which may at one time have 
mosaic, 2 bone earplugs with polished hematite 
ne surf f each, ectangular limestor 
h 4 sk fee pearl bead, some jadeite, lin 
shell bead 1 some potte essels. There 
I nted t her tube witl rifice 
h mi tion I loughr esse 
sp Or fror nimal head, prot 
xdile, with another animal in its mouth. There 
2 rge tetray vessels which were covered 
I gre 1 ellow lesign 
eep bow he other, decorate Usulut 
tn omple el overed with stu 
pe ul bridged spx 
I ese i the nt t 
of the temple subs ire, a by tl 
vi rve st rou n 
1S Ou i erist 
‘ np! white-rimmed black ware, prot 
I 
Dating. Unfortunately, there is no radiocar- 


late for the tomb itself. However, there is a 
date from a test pit at the Ruiz site farther up 
the Grijalva River, which Lowe has identified 
pottery as being of the same period as the 
100 years (A.D 
L-286A*). This date is about what 


mb; the age is 1650 = 305 


sample 


Nott in a lette Mar 4, 1958, J. I 
K kind supplied the following informatior 
rmination was originally reported as 17 15 


T. S. Ferguson, New World 
Wher 


Arc haeol “ica 
r, 1955 


n Decembe 


lates were assem- 
iblication in Science (Vol. 126, No. 3287, pp 

24-34, 27 De 1957) the Lamont laboratory recalc 
results of this sample, using a slight! 


modern” carbon. Therefore, the fin 


for sample L-286A was 1650 = 1% 
Wi published in Science an unfortunate typographica 


error lted in this appearing as “1550 = 100 
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would be expected judging by the pottery (see 
Shook 1956: 29). 

Comparisons. Over a long span of time in the 
cultures of Middle America human long bones, 
as well as other animal bones, were used as tools 
and as musical such as flutes, 
whistles, and musical rasps. Some of these were 


instruments, 


decorated by carving or incising. In most cases 
the worked human bones seem to have had 
ceremonial significance. 

In Middle American bone decoration, the 
simple technique of incising appears to have 
been less frequent than carving. The most im- 
portant incised specimens are some uncomplli- 
cated pieces from late horizons in central Mexico 
(Beyer 1934; Marti 1955) and 2 peccary skulls, 
incised with elaborate ceremonial scenes, from 
the Classic period at Copan in Honduras (Long- 
year 1952). 

Carved bones are widely distributed. One of 
the finest is a statuette carved in the full round 
from a jaguar femur, showing a Maya priest 
standing on a pedestal, provenience unknown 
(Kelemen 1943, Pl. 285 b; Caso 1938). In very 
late horizons in Mexico carved bones, usually 
done in low relief, have been reported from the 
Huaxtec culture, from near the coast of eastern 
Oaxaca, and from the famous Mixtec tomb at 
Monte Alban (Beyer 1934; Caso 1932: 506; 
Marquina 1951; Keleman 1943, Pl. 284 b, c; 
Caso 1956; Marti 1955). 

Carved bones are also known from Guate- 
mala in the Classic period, at Uaxactun in the 
lowlands and at Kaminaljuyt in the highlands; 
some outstanding specimens also come from 
Copan, Honduras (Kidder 1947; Kidder, Jen- 
Shook 1946; 1952). A 
carved bone from the Motagua Valley, eastern 


nings, and Longyear 
Guatemala, has “overlapping ovals, possibly rep- 
resenting belly scales of snake” (Smith and Kid- 
1943: 169). 


closest in the literature to the body style on the 


der While this description is the 
Chiapas bones, the similarity is probably fortui- 
tous. An animal skull fragment from Copan 
is carved with a head somewhat similar to the 
bearded figure on Bone | from Chiapas. A small 
bone spatula, which has scrolls carved on the 
handle, is the only carved bone earlier than the 
Chiapas bones; it is from the Middle Preclassic 
of Kaminaljuyid in the Guatemala highlands 
(Shook and Kidder 1952: 117, Fig. 53). None 
of the specimens mentioned above bears any sig- 
nificant similarity to the Chiapas carved bones. 
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vutheastern Chiapas. a, Stela 1; b, Stela 6. c, detail of Stela 2, showing serpent head 


bottom. (Reproduced by courtesy of the National Geographic Magazine.) 
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Only the low relief pieces from Monte Alban 
and Copan show as excellent craftsmanship as 
the bones from Chiapas, while none has their 
effective combination of deep relief, low relief, 
and incising. And none surpasses the Chiapas 
bones in mastery of composition. 

The carved bones from Chiapa de Corzo 
appear to be very different from each other at 
first glance. design motifs, the 


manner of carving, the composition, and the 


However, the 
style are a good indication that the 2 bones 
were carved at about the same time and in the 
same artistic tradition. In fact, there can be little 
doubt that the same master artisan planned, 
and perhaps executed, both works of art. 

The 2 carved bones from Chiapas belong 
without question in the general Middle Ameri- 


can art style, and there are a number of specific 


similarities that relate them to several regional 
there is a clear relationship 


style of early 


art traditions. First, 
with the art 
Alban, Oaxaca. 


is remarkably similar to Danzante ¢ 


periods at Monte 

The face at the top of Bone 2 
I 

at Monte 

Alban (Fig. 2 e) in form of face, mouth, ear- 

The face 

however, has a plate below the 


The bone figures are also similar to other 


plug, and the hair over the forehead. 
on the bone, 
nose. 
danzantes in the active pose, the position of tl 
arms, and form of hand with long thumb (Fig. 


2 e, lower left). The Monte Alb: 


as nadadores ot 


n figures known 
“swimmers,” and which appear 


on pottery as well as on sculptures, suggest a 


relationship with the bones. It should be noted 


that these are not always considered to repre- 


sent swimmers. (See Caso 1947). 


The Olmec-La \ 


late below the nose on the face at the 


enta art style is represented 


£ana 


2. The second mask on Bone 
1 figure on Bone 1 both have a muz- 
development, supraorbital decoration, and 
eyelike Olmec-La Venta masks which represent 
the jaguar-monster. This form is also recog- 
nizable in the early Monte Alban periods in pot- 
tery and is considered to be 
in Oaxaca (Fig. 2 b). 


an Olmec influence 
What I have called the 
pendant hollow rectangle on the bones and 
carved stone also is common in Olmec-La Venta 
art (Drucker 1952; Thompson 1943: 111, Fig. a). 
The bodies which consist of overlapping discs 


plaited mat decoration are similar to a 


and have 
series of overlapping mat-decorated discs on 
Stela 1 at Piedra Labrada (Blom and La Farge 
1926: Vol. 1, Fig. 38; Coe 1957, Fig. 2). While 


this monument may not conform to the Olmec- 
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La Venta style, it is from the Olmec-La Venta 
area. The comparison with the Chiapas bones, 
if significant, would tend to confirm Coe’s view 
that the stela is early. 

Specific comparisons can also be made with 
the art style represented on the stone monu- 
ments at Izapa, in southeastern Chiapas. The 
“collar” design on the bones and carved stone 
is very similar to what Stirling has interpreted 
as a highly conventionalized jaguar mask panel, 
and there are also scrolls outlined with a single 
line (Fig. 3 a; see Stirling 1943: 62, Pls. 49 a 
51 a, 53 a, 54, 57 a; Orellana 1955, Fig. 2). The 
hand form, the faint oval decoration on the 
hand, and the bracelet on Stela 6 (Fig. 3 b; Stir- 
ling 1943, Pl. 50 b) are similar to the hand or 
Bone 
on Stela 2 at Izapa (Fig. 3 c) are remarkably 
alike. And on Stelae 1 and 11 (Fig. 3 a; Stirling 
1943, Pls. 49 a 


reminiscent of the 


The serpent head on Bone 1 and that 


53 a) there are 2-headed mon- 
sters, very second head 
Bone Water symbolism is clearly indicated 
on Stela a 

There are also Classic 


Maya art, such as the tendency to cover a 


some similarities t 


available space with some decoration, the 2- 


headed monster concept (?), the occasional us 
of the outlined scroll, and the serpent head rep- 
> T 
resentation (Proskouriakoff 1950). These com 
1] ] j 
parisons are all on a relatively general level and, 
signincantly, are aisO Cnaracteristic Of izapa al 


Proskouriakoff (1950: 


that the stelae at Izapa seem t 


as well. 183) points out 
“form a lin 
tween the Maya style, the style of La Venta, anc 
that of Monte Alban.” 

Another similarity, somewhat vaguer than the 


yreceding ones, may be seen in the classic Vera- 


cruz art style, where the scrolls outlined with < 
single line recall the scrolls on the Chiapas 


bones (Proskouriakoff 1954). An especiall; 
teresting comparison on a more abstract leve 


was expressed by Proskouriakoff (persona 
ut that “the ide 


communication), who points 


of interlacing two contrasting kinds of design, 
the ornamental scroll and the representative 


figure, is characteristic of Classic Veracruz 
among previously known Middle Ameri 
can art styles. Thus, the Veracruz style and the 
Chiapas bones may have shared ir 
On the oth 


e that the scrolls on the Chiapas bones may b 


artistic tradition. hand, it is possi 


1, 
interpreted as an integral part of the symboli 


or representational content of the composition, 


which would contrast strongly with the abstract, 
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decor 
the r 

Cr 
porte 
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elem 
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1938 Thirteen Masterpieces of Mexican Archae- 


the rule in the Classic Veracruz style. logy. (Translated by Edith Mackie and J. R. 
Acosta.) Mexi 


decorative, space-filling use of scrolls which is 


Aside from their intrinsic im- 
works of art, 


Conclusions. 
1947 Calendario escritura de las antiguas cul- 


the carved ra 
Alban. In Obras completas de 


portance simply as 


lor 
bones from Chiapa de Corzo have considerable Monte 

Miguel Orion de Mendizabal. Mexico. 
archaeological importance since they combine Mexi 
lements of at least 3 interrelated art styles, 1956 El calendario Mixteco. Historia Mexicana, Vol 


early Monte Alban, Olmec-La Venta, and Izapa. 


As has been discussed by others, the Monte 


( 
Alban and Olmec-La Venta styles form a com- 
5 Middl 
lex reaching across the Isthmus of Tehuan- : 1 Middle America: A 
1 i sid Ame n Anthropologist, Vol. 
tepec, and stretching through southern Chiapas ; : in Anthropologist, Vol 
5 N 4. pp. Menash 


nd southern Guatemala, where they are often 
As Coe (1957) Drucker, Pu! 
suggests, the Izapa style may be somewhat later 

2 | Vent Tabasco, Study of Olmec Ce- 
(Protoclassic) than the Monte Alban and ae sige 
Olmec-La Venta diffusion. This conforms to the 


mbined with the Izapa style. 


an Ethnology, 


late for the bones and carved stone. It would 
seem, then, that at least some of the Izapa art & 
s a regional tradition which was strongly in- 1443 Medieval At Lose a 
uenced by the early styles of Oaxaca and the New 
southern Gulf coast. 
ynclusion, the best interpretation for the * 
bones is that they represent the non- 47 The Artif f Uaxactun, Guatemala. Carne- 
numental aspect of Monte Alban- and e lh (tion Washington, Publication 57¢ 
Olmec-influenced Izapa sculptural art in the 
Protoclassic period. They are thus of funda- 
ntal importance in broadening and making piece 
precise the definition of the style. It re- +6 mala. 
to be seen how strongly the Izapa style is ——? : a Washington, Publication 
presented in central Chiapas, how it was ; 
sted in other art media, what was the  , M 
xact nature of the Monte Albarn and Olmec- 
2 n Cerar St Southeastern 
Venta influence, how the Izapa art tradition Wa 
tself evolved, and what was the role of the Pu — Wash 
Izapa style in the subsequent developments of 
Middle American art, especially that of the 
Clas Maya. Memorias, Institut 
eH ria, No. 1 
T T N 5 
5 ‘ es precortesiano Insti- 
nl iphler N New Or NI 
© Far 
6 7 1 R 
The T Univ N 55 Nue de Izapa, Chiapas 
New O s El Més \r Vol. 8, pp. 157-68. Mexico. 
N Alt Richest Archae v Fin 195 \ Study of Classic Maya Sculpture. Carne- 
e Institution of Washington, Publication 593. 


‘ 
ee >, No. 4, pp. 481-97. Mexi 
| 2, No. 4, pp. 487-512. Washingt Washingtot 
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THE ARCHAEOLOGY OF THE LENA 


BASIN AND ITS NEW WORLD 


RELATIONSHIPS, PART II 
TOLsToyY 


CoNCRETE PROBLEMS 


CONSIDERATION 


anyone acqus 


DIFFUSION: 


f the Siberian data 
albeit summarily, 
f North American pre- 
lead to the formulation of 


with the major themes of 
1istory, cannot fail to 
ber robl re] rel 

ber of specific problems relating to prehis- 


yntacts between the Old World and the 


New and their effect on culture development on 
th continents. The limitations of available 
time, space, and competence alike set 


ts to the degree to which they may be fruit- 
xplored here. Yet it seems worthwhile at 


st to list the 1 and to 


more obvious ones com- 
them briefly, thereby suggesting direc- 

s for future investigation. These problems 


grouped under the following topic head- 

Evidence suggestive of diffusion from Asia 

‘arliest levels of occupation in North 

2. The apparent priority of the bifacial pro- 
int tradition in North America. 

j h aits that may be earlier in the 


American Arctic 


than in the Lena Basin, a 
f which appear to derive from the 
yn-hunting complexes of the North 


American P 


lains. 


+. Rather 


her extensive similarities in nonceramic 
ries between the Lena Neolithic and the 
Ar and earlier Woodland cultures of the 
nited States, and particularly the Late 
f the Northeast. 
Numerous resemblances between Neo- 
nd Early Bronze pottery in the Lena 
nd Early and Middle Woodland ce- 


astern North Amer 


rita. 


apparently numerous contributions of 


cultures to the cultural fund of 
Ar Arctic and Northwest, many of 
h also come under preceding headings. 

2. Beyond the few statements made 
eginning of this survey, we have little to 
te to the first 2 problems, other than 

nere formulation. Generally speaking, 
there is every reason to suspect that the earliest 


New World 


mmen 


industries, like their 
Asia. It is, therefore, with the 
n scraper and chopper industries, 


originators, 


In 
Yeniseva or 


the even earlier Mal’ta-Buret’ small flake assem- 
blages, neither of which has been described in 
yper, that 
number of common 
flake, uniface, or crude biface 
no doubt, f bone implements, 
may the been introduced from Si- 
beria + re the time the 
tion 


» New Ww and, 
M re ¢ 


known in 


this ps 
Any 


other 


similarities are to be expected. 
American scraper or 
tool forms 
and, 


some types « 


refore have 
original popula- 
5000 

are oc traits as the pithouse, 
both Paleolithic 


roughly, 


ld 


horizons of Siberia, 


but only inferred to be very early in the New 
World (Daifuku 1952), the use of red ocher 
as a burial accompaniment, and the lamellar 
flake complex. The latter was “available for 
export” in the climatically cold period repre- 
sented by sites of the upper (15 m. to 18 m.) 
Yenisey terrace, but indisputable early evidence 
from the New World is lacking, the absolute 
dating of Iztapan and Denbigh alike being more 
than dhol: in doubt. At present, it seems 
advisable to relegate this feature to our fourth 
topic heading. 

In sum, the body of evidence for diffusion on 
either the basic or the early paleo-Indian (Inter- 
glacial, Glacial, and Anathermal) time levels 
should probably be sought through a painstak- 
ing typological analysis of the more widespread 
ind, in a local framework, least distinctive 

merican chipped stone artifacts, notably 
scrapers, and an attempt to identify some of 
them in the earliest assemblages of North Amer- 
ica, preferably disassociated from bifacial point 
forms. It is worth pointing out, however, that 


Paleolithic remains have yet to be found in the 
Arctic. 


19551 


atest published inf 
, Fig. 1) indicated that none 
had been found n with of Yakutsk. 

As for p 


be repeated he 


rmation 


ale dian point forms, it can only 


re that the negative evidence 


ybtrusive enough to raise 


from Siberia is by now 


serious doubts as to their derivat from Asian 


There 


prototypes. seems to be every indication 


that Siberia as 


eastern a whole was lagging be- 
hind North America in glacial and epiglacial 
times in the technology of bifacially chipped 
projectile points. Yet, the possibility should per- 


be 


of 


leaf 
similar 


left open that th laurel- 


Verkholenskaya 


haps 1e unique 


forms Gora, and 


| 

6, The 

_ 
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1-15, 17, 1 
19, boulder-chip scraper (approx 
©); 7, Kullaty Ill; 4-6, 
Uolba, lower level (after Okladnikov 1946, PI. 


Fic. 1. Some lithic types of the Baikal and Lena Basin. 
shaft 
nikov 


2); 18, 


2 size); 


straightener (approx. 
1955a, Figs. 18, 99, 1¢ 


5): 16, 19, 
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forms which are apparently somewhat more 
common in Trans-Baikalia (the so-called Se- 
lenga culture) go back considerably earlier than 
the dawn of the Neolithic around 5000 B.c., to 
which they are generally considered close in 
time. 


3. In connection with the apparent lag of 
projectile point technology in northeastern Asia, 
t seems appropriate to recapitulate briefly the 
Siberian evidence. From the earliest Neolithic 
period of the Baikal (the Khin’skaya), 2 bifacial 
point specimens have been reported. They are 
utnumbered, however, by partially retouched, 
amellar, tanged and untanged Swiderian-like 
The through 
to Serovo, but are largely replaced in 


forms. latter apparently 


Isakovi 


1 
th 


hat interval by relatively squat bifacial asym- 


persist 


a nd symmetric stemmed 


“Gary-like”’) types. Oblique parallel flaking is 


metric concay e-base 


first evident in Serovo, on long lanceolate knives 
r spear points, and represented in later stages. 
By Glazkovo times, long lanceolate (Fig. 1, 1, 3), 
hort lanceolate (Fig. 1, 
(Fig. 1, 
13-15) points are known. The first may go back 
Kitoi times, the second are perhaps in use as 


8-11), elongate fishtail 
12) and elongate pentagonal (Fig. 1, 


as Serovo. Many of these points in Glaz- 


kovo have multiple flake scars or channelings 
yasal thinning (compare also Oklad- 
Figs. 99-100), and some of the 
have a flake scar 


lanceolate specimens 


ver most of one visible face. The long lanceo- 
ate points are sometimes diagonally parallel 
flaked All 4 varieties resemble some paleo- 


Indian forms of the 


North American 


the Plainview and Angostura types 


lains, 


Particularly 


Sellards 1952, Figs. 30, 31, 32, 36; Suhm and 
Krieger 1954, Pl. 80), though they are only 
ut half their size. 
In the same time interval (Serovo to Glaz- 
KOV that sees the appearance of these new 


types and characteristics, 3 other innova- 


ns are noted in the Baikal sequence: the 
rounded boulder-chip skin scraper (the tci- 

tho of the American Northwest) (Fig. 1, 19), 
if lunate side-blades (side-blades before 
Kitoi are rectangular) and paired sandstone 


shaft straighteners (“smoothers”), frequent in 


Kitoi, but known from one Serovo example. 


The first and last named occur in the Scotts- 
bluff level of the MacHaffie 


(Forbis and Sperry 1952: 130). 


site in Montana 


That the distribution of these features to the 
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north in the Lena valley is spotty must be due 
largely to deficiencies in the record. However, 
diagonal parallel flaking and perhaps the sand- 
stone shaft straightener are known on a com- 
parable time level at Kullaty. Basal thinning 
occurs on points from Kullaty I, though no un- 
impeachable examples occur in Levels II and 
III. Angostura-like points are known from Kul- 
laty I (Fig. 2, 2) and probably II (Okladnikov 
1950b, Pl. 29, 11). In addition, 2 Denbigh-like 
forms occur in the Kullaty Neolithic: an elon- 
gate parallel flaked type with an asymmetric 
spur, also found at Khatanga, and not unlike 
some Denbigh and Ipiutak specimens (Fig. 1, 
4-6; Giddings 1951, Fig. 6la, 8-10); and a dis- 
tinctive long-stemmed point similar to speci- 
mens known from Anaktuvuk and the Firth 
River (Fig. 1, 7; 1951: 52; MacNeish 
1956a, Pl. 3, 3). Finally, a diagonally flaked 
point with a slightly inset stem from Kullaty II 
(Fig. 1, 17) can be compared to some known 
Scottsbluff examples (Forbis and Sperry 1952, 
Fig. 62, 1-4). 

In the Siberian Arctic, diagonal ripple flaking, 


Irving 


Angostura-like points and perhaps the tci-tho 
scraper may be assigned as early a date as else- 
where in the Basin. A fragment of a 
Scottsbluff-like with an indented 
(Fig. 1, 18) has been illustrated for the lower 
Uolba. The context in which these 
examples occur differs, however, from that in 


Lena 
point base 


level at 


the Baikal in consisting predominantly of lamel- 
lar flakes (microblades), which persist much 
later in the Arctic and Middle Lena than fur- 
ther south. Angostura-like points have been 
lamellar flakes on the Chukchee 


Peninsula at Yakitikiveem. 


found with 

Now, diagonal parallel flaking, basally thinned 
Plainview-like points, elongate Angostura-like 
Scottsbluff-like points with 


stems, elongate asymmetric spurred points, the 


points, indented 
long-stemmed point, lunate side-blades, micro- 
shaft-straightener 
cluster rather remarkably in Arctic North Amer- 
ica in assemblages such as Denbigh, Anaktuvuk, 
and New 
nental affinities. A radiocarbon “stop-date” of 
3500 to 2500 B.c. has been given for Denbigh 
(Giddings 1955), while the related Trail Creek 
site is dated at about 4000 B.c. These figures in 
themselves, whatever the possibly earlier cor- 


blades, and the sandstone 


Mountain, noted for their biconti- 


rect date for Denbigh, suggest that most of the 
elements under discussion are present in the 
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American Arctic as early as if not earlier than 
their earliest reported occurrences in the Lena 
Basin. More significant is the fact, already docu- 
mented at them 
occur at paleo-Indian sites in the Plains of North 


some length, that many of 


America which, in all probability, should not be 


dated any later than 5000 B.c. and, in some 


cases, may well be earlier. The tci-tho scraper, 
as already pointed out, may be added to the list 


on the strength of its early occurrence in the 
as its extensive distribution in the 
Northwest (De Laguna 1934, Pl. 20; Collier, 
Hudson, and Ford 1942, Pl. 6), though 


apparently 


Plains, as well 


it has 
not been identified at Denbigh or in 
related complexes. 

The patent Old World 


lages 


relationships of Den- 


bigh and ar assem| f the American 
Arctic indicate 
between the continents. As 


ut (1952: 100), 


simi 


certainly 


must 


ymmunication 


Giddings 


has 


pointed 


) 

Bering Strait can De xpected f I procs 
as a matter of course. There seems t I alia 
reason why this should not hi: peen §s n 


Denbigh times. 


Like MacNeish, we are thus visualizing the 


movement of certain paleo-Indian culture elk 
ments out of the Plains (a n n which 
some would correlate with tl Long Drought’’) 
as not only an eastward, but als northward 
drift (MacNeish 1956b: 74). In addition, w 
are suggesting that some of them carried ov 
perhaps through the intermediar 1 Denbigh- 
like culture (whence th te pearan f 
lunate side-blades, long-stemmed and spurred 
points in the Lena Basin), into the Siberian 
Arctic, to eventually appear about 25 300 


B.c., at the earliest, in the 


Of the 2 
(1956a: 97) 


aiternatives considered 


by MacNeish 
to explain the association 
lar flakes, burins, Angostura-like, and Plainview- 
like points in the Flint Creek assemblage of the 
Firth River, we are thus inclined to favor 


second, namely, that it is “the result of a fusion 
ymplex with Angostura points that had 
New World with 
a complex of tools... that more recently 
to the New World from Asia.” 
interpretation to 
Arctic and Subarctic, it seems even possible t 
see MacNeish’s Artillery Lake (1951), 

Lake (1954), Franklin Tanks, and Great Bear 


~ 
(1956b) complexes as representing a relatively 


Ul a 
long been established in the 
spread 
Extending this 
American 


other finds of the 


Sandy 


unadulterated “native” lithic tradition in its 
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northward and westward progress toward Asia, 
and Trail Creek, Anaktuvuk, Denbigh, N. T. 
Docks, Pointed Mountain, and Mattawan in 
Ontario (Ridley 1954) as reflecting 
degrees of fusion with the lamellar and burin- 
intruding from This 
fusion process should probably be thought of as 


varying 


using tradition Siberia. 
taking place over a long period of time, with 
locally varying results, in a broad Arctic and 
Subarctic zone including portions of both the 
Old World and the New, and involving a series 
of related and communicating cultures, of which 
only a few archaeological representatives are at 
hand. 

It must be kept in mind, however, that the 
phase preceding this blend has not yet beer 
Asia. Typologically 
earliest remains of the er 
Arctic already fall into the period for which we 
are postulating contacts with North America 
The Khin’skaya period of the Baikal, however, 


identified in and chron 


11 
logically, the 


appears to fit well the specifications of 


phase, and there is little reason to doubt that 


WI 
similar manifestation will be identifi 


some 
further north. 
Finally, it should be made clear that 


1] 
eventually 


1 1 1 
nyp thesis cultural interchange Detween th 


ntinents f which there is evidence per- 
yaps as early as 4000 s.c. in the Bering Strait 


t designed to account for any specifi 
in the Baikal before 3000 B.c. Th 


ultimate derivation of the 


region is n 
traits known 
bifacial projectile 

vy) 
t current 1000 or 20% 
Isakovo, Khin’skaya, and 
inventories therefore 


ti 


ine moment, 


earlier 
Pale 


remains a problem which, 


,OINTS 


years 


terminal 


defeats speculation. Their 
known analogues in North America seem later 
not earlier, and they therefore belong, in our 
discussion, with the group of traits to be ex- 
amined next. 

4. This brings us to a relatively 
(Table 
implications are somewhat less controversial. 
dealing with similarities 


diffusion from 


Amerasian correspondences 1) whose 


seem to be that can 


generally be accounted for by 
Asia. The earliest appearance in the Baikal o 
the traits in question ranges from the Paleolithic 
to the Glazkovo periods and, in the eastern 
United States and Canada, from Early Archaic 


to Middle Woodland. 


they are represented by late Serovo and Kit 


By and large, however, 


) and 


times in the Baikal (3rd millennium B. 
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need not be dated, in many cases, earlier than 
Late Archaic in northeastern North America. 

Table 1 calls for a number of comments. The 
3 major columns or divisions represent, in our 
estimation, time-space units commensurate with 
the scale of the problem, and the quality of the 
nformation at hand. The problem is admittedly 
broad and the information passable. 
The list of similarities given seems impressive 


barely 


enough, nevertheless, to suggest culture flow 
yetween northern Asia and northeastern North 
America in Archaic and Early Woodland times. 
Similarly suggestive is the fact, not apparent 
from the table, that the traits involved are, for 
the most part, either absent or late in the south- 
astern United States, Prairie, Plains, South- 
west, and California areas. 

Inverting our perspective for a moment, it is 
enlightening to view Table 1 as a commentary 
n the state of our knowledge of the sequences 

ncerned and, in particular, of intervening 
reas. It seems significant, for example, that the 

st convincing distributions involve traits of 
point 
since they belong to artifact classes that are both 


pped stone and particularly forms, 
umerous when in use and always preserved 
hen abandoned. The majority of the culture 
ements considered in Table 1, nevertheless, 
ccur in the Northwest too late and too far 


ff the direct diffusional track with which we 
ure concerned. In addition, a large number are 
t reported from the Middle or Lower Lena 
nd, if reported, are not necessarily early enough 
there. The correlation of these absences with 
embryonic state of non-Eskimo archaeology 
the Arctic and Subarctic of both continents 
1ardly needs demonstration. The few traits that 
seem entirely absent from the American North- 
west are restricted in distribution or rare in the 
Baikal and/or the American Northeast. 
Lamoka 


might be construed as earlier in North America 


Some of the Amerasian traits in 


than in Asia. This may imply incorrect maximal 
lating in Asia or minimal dating in America, or 
greater antiquity in intervening areas of Asia or 


ica. The facts that culture elements can- 
not be pinpointed within the apparently long 
time span of Lamoka and that, as a diffusional 
source, the Pacific coast of Siberia is unexplored, 
should be kept in mind. An ever-present possi- 
bility is that some of the comparisons may not 


stand up under closer 


Finally, 


typological scrutiny. 


future finds may transfer some of the 
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entries to the group of traits examined under 
our third heading. This consideration is already 
implicit in our omission from Table 1 of elongate- 
pentagonal, fishtail, long-stemmed, and lanceo- 
late point forms shared by the Baikal and some 
Archaic and Woodland manifestations in east- 
ern North America, on the assumption that, if 
some of the suggestions made earlier are correct, 
these similarities represent a shared background, 
rather than direct diffusion. In actual fact, the 
2 alternatives are probably not so clear-cut, since 
the entire area from the southern Plains to the 
Siberian taiga, and the entire time interval from 
paleo-Indian in North America to the dawn of 
the bronze age in northern Asia is a potential 
reservoir for such traits in the eastern United 
States, and only future investigation can hope 
to determine their ultimate derivation in any 
specific instance. 

There can be little doubt, generally speaking, 
that future work will entail extensive revisions 
of the proposals implicit in Table 1. Amplifica- 
tion of our knowledge will, no doubt, permit 
the marshaling of more relevant evidence for 
the American Northwest. Additional compara- 
tive work should clarify the Amerasian status 
of such traits as bird-bone tubes which, in the 
Northeast, far never been interpreted 
as needle-cases; of the subrectangular 
knives of the Baikal and Lower Lena, which 
may or may not be related to the New World 


ulu; of knobbed woodworking tools, which may 


have so 


slate 


or may not constitute a valid typological label 
to some Red Paint gouges and an adz 
described and illustrated by Okladnikov for the 
Lower Lena (Okladnikov 1947c); of squat tri- 


angular points with straight bases; of incipient- 


include 


stemmed points such as that represented by a 
specimen from the Khin’skaya period of the 
Baikal; of carved wooden or bone pointed-head 
human effigies such as occur in Glazkovo 
(Okladnikov 1955a, Figs. 141, 142, 144), Kul- 
laty I (Okladnikov 1955a, Fig. 143), and among 
the Eskimo and Huron (Rainey 1941, Figs. 28- 
30; Kidd 1952, Fig. 27 f); of the ax as opposed 
and doubtless of many other ele- 
ments we have not even considered here. No 


to the adz; 


claims should probably be made at present for 
any of these, and some of the claims we have 
chosen to formalize in Table 1 may have to be 
withdrawn in the future. However, our basic 
thesis is unlikely to be affected thereby: that, 
while disseminated at times somewhat errati- 
cally, and always fitted into the distinctive pat- 
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terns of growth of eastern North America, Asian 
influences have been pervasive in providing con- 
tent to preceramic and early ceramic cultures 
east of the Mississippi, particularly the North- 
east. 

5. The same conclusion finds support from a 
consideration of a large number of features per- 
taining to vessel manufacture, paste, surface 
treatment and decoration that, both in the Lena 
Basin and the Early Woodland of the eastern 
United States, actually make up the majority of 
recognizable variations in They are 
listed in Table 2. 

The Asian source of these elements may, on 
the basis of Baikalian chronology, be bracketed 
roughly 3000 1500 B.c., 
perhaps more specifically in the earlier half of 
this span, 


pottery. 


in time between and 
since all the features concerned but 
one (cord-wrapped stick impression) of those 
present at all in the Baikal may be dated there 


as early as Serovo. Cord-wrapped stick impres- 


sion, if actually no earlier than Glazkovo, still 
need probably not set the terminus post quem 


here, since it is very probable that another 
source besides the Lena Basin should be invoked 
for some Amerasian traits of Early and Middle 


oodland, 


pression may be one of those traits. 


and that cord-wrapped stick im- 


The Middle and Lower Lena links in the dif- 
chain may be roughly identified with 


Neolithic Early 


vy 
about 2000 to 1500 B.« 


rusional! 


the lat and Bronze periods, 


dated at Receipt of the 
traits in eastern North America appears to begin 
at about 1000 B.c., with some features (some 
Hopewellian modes of decoration and perhaps 
check stamping) lagging as late as the beginning 
of Middle Woodland (about the beginning of 
our era or somewhat earlier). 

Of the 5 regional ceramic groupings distin- 
Early Woodland of 
North America in Table 2, it seems probable 
that the fifth, “South (later),” 


guished in the eastern 
made to accom- 
modate such potteries as the Watts Bar, Miller 
I, Alexander, Benson, Long Branch, Dunlap, 
Tchula, and Tchefuncte, is largely derivative 
from northern, or else earlier local, pottery, 
though the actual events of the process are still 


The 


that the group possesses no Amerasian features 


hypothetical. reason for thinking this is 


not found in one of the other groupings except 
heck 


temper, linear punctation, and triangular-tooth 


stamping. With the exception of fiber 


dentate stamping, this also holds true of the 
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probably earlier fiber-tempered pottery of the 
South “South (earlier).” If the partial con- 
temporaneity of the Hopewellian and fiber-tem- 
pered pottery developments of, respectively, the 
Upper Mississippi and Lower Mississippi areas 
is granted (Ford and Webb 1956: 116), only 
fiber tempering remains as an early southern 
trait with no plausible northern antecedents. 
Linear punctation, while not a Hopewellian 
trait, is well-known on Laurel and Anderson 
pottery (Wilford 1955: 134; MacNeish 1956c: 
33) of Minnesota Manitoba whose con- 
temporaneity with Hopewell is likely. As in 
Serovo, linear punctation was sometimes ap- 


and 


plied to Laurel pottery with a serrate stylus. 
Check stamping, in the main, is probably later 
in the South than most of the features listed 
in our “South (later)” column and, by norther 
chronological standards, should therefore not 
“Early W 
Pickwick Basin, its beginnings apparently 
back as early Long Branch Fabric- 
Marked, though its peak of popularity falls later 


rate as oodland.” However, in the 


as that of 


(see Sears and Griffin 1950). Similarly, Dept- 


ford pottery, while generally later than Dunlap- 
pottery, may appeared con- 


Mossy Oak 


temporaneously with it in Georgia. 


have 
This would 
still presumably make it later than many other 


Amerasian features to the north, and it is in- 


teresting to speculate whether its relative late- 
in the Firth River area (MacNeish 

and in the Arctic, 
occurs following the predominance of other sur- 


accidental parallelism 


ness both 
1956; S h “riar her it 

a) 1Derian where 1 
facing techniques, is an 


Be that as it may, the penetration of check 
stamping southward through the northern 
Woodland area has yet to be documented ar- 
The fact that ordinary quad- 
rangular, “bold,” check 
stamping occur both in Asia and the Americar 


Southeast would seem to argue against the ind 


chaeologically. 


rhombic, and linear 


pendent invention of this treatment in the 2 
areas. 

Except for fiber tempering and check stamp- 
ing, the array of Amerasian traits in the 3 north- 
Table 1 is c 
Differences between areas and, 


ern areas distinguished in mplete. 
to an evel 
greater extent, between specific cultures in those 
areas, appear random in the present state of out 
knowledge. The Northeast appears to lack linear 
stamping and clay temper. The Middle Atlantic 
of lump 


area is alone in yielding early evidence 
modeling and worked sherds, though both traits 
may 


OV erlox else where. 


be en 


easily have 
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The Middle West possesses a few features not 
found in other areas: these include nodes 
punched from the inside and cord impression 
on the Early Woodland level, and linear puncta- 
tion, crosshatch incision, crescent dentate stamp- 
ing, and “maggot” dentate stamping in Middle 
Woodland. 

It is of interest to note that pottery, while pre- 
umably diffused from eastern Asia at approxi- 
mately the same time as the nonceramic traits 
xamined earlier, was later in reaching eastern 
North America. Of the nonceramic traits in 
Table 1, only a few are comparatively late in 
rriving east of the Mississippi. This differential 


rate of diffusion is of some theoretical interest, 
some Woodland 


appear to 


we consider that pottery 
Nuclear 


America on an early time level (for example, 


traits that have reached 


rocker stamping, dentate stamping, probably 
fabric marking, and perhaps cord marking) can 
yardly be dated there very much later than in 
astern United States. This would seem to 
mply by contrast, that the Arctic was a major 
ystacle to the transmission of pottery from the 
Old World to the New. Similarly, 


f pottery at the Early Uo 


the scarcity 


ba sites of the Lower 
Lena, its relatively limited use by inland Alas- 
kan tribes (Oswalt 1955: 38), its absence on the 
Northwest coast from contexts where it might 

expected to occur (Drucker 1955: 77), its 
generally poor quality in the Arctic when made, 
ll suggest factors, environmental, cultural or 
both, inhibiting the extensive use or develop- 
nent of pottery in the Northwest and Arctic. 
In this connection, the rather patchy list of 
“relicts” we have to offer in Table 2 is eloquent. 

It is our belief that evidence for the trans- 
mission of pottery at an early date eastward 
from Bering Strait will be harder to find than 
mparable evidence for other traits. Whatever 
the reason, evidence, or more exactly lack of it, 
suggests that the progress of pottery through the 
Arctic was a slow process, and that it may per- 
haps have taken place on such a trivial scale 
that we will never be able to pick up many of 
hreads leading to the Woodland cultures 


f the Middle West and East. With the notab 


exception of 


e 


some early Virginia pottery, as 


inted out in our discussion of the Serovo cul- 
ure, the actual trait combinations represented 
n Early Woodland pottery have no striking 


llels in eastern Asia. This also supports the 
view of a drawn-out transmission process, made 
up of minor local diffusions, in which new com- 
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binations and recombinations of ideas would 
constantly occur and be greatly affected by 
chance. Both the apparent randomness of the 
process, and the difficulty of documenting it 
archaeologically might thus result from the 
small size and relative poverty (at least in pot- 
tery) of the mediating groups. A note of opti- 
mism, however, seems justified in the light of 
MacNeish’s (1956a) recent work in the Firth 
River area. Also not to be dismissed is the evi- 
(MacNeish 1956c) 
Churchill River in 
northern Manitoba (MacNeish, personal com- 
This pottery, which 
granular tempered, net impressed, and cord 
marked, has pointed bottoms and is decorated 
with rows of punctations below the lip, dentate 


dence that Anderson potte 
extends as far north as th 


munication). is coiled, 


stamp impressions, cord-wrapped stick impres- 
sions, and linear punctation. In this connection, 
it is well to keep in mind that early northern 
pottery of Asian derivation, when found, may 
well have a Middle Woodland, rather than 
Early Woodland cast to it, since Middle Wood- 
land pottery in eastern North America has a 
Amerasian features 


more compiete range of 


than earlier wares. The latter, in such case, 
could then be seen as early and simplified rendi- 
tions of more complex prototypes already in 
existence elsewhere. 

There seems to be little reason to doubt that 
the ultimate origin of many Woodland ceramic 
traits lies in the Baikal area. Whether their dif- 
fusion from the Baikal was necessarily down the 
Lena is another matter. As Spaulding (1946: 
146) has pointed out, the “limited carrying 
capacity” of the taiga is a strong stimulus to 
population movements. Such movements need 
not be confined to major water courses, and 
Okladnikov finds evidence, in particular, of con- 
tacts between the Middle Lena and the Amur 
valley in prehistoric times (1955b: 129). Pub- 
lished information on the archaeology of the 
Amur and Pacific coast areas of eastern Asia is 
very scant. Yet we know that the situla and 
flowerpot shapes, net impression, dentate stamp- 
ing, red filming, and a well-developed ground 
stone industry are among the traits represented 
there in the earliest Neolithic, which is said to 
resemble the Jomon cultures of Japan (Okladni- 
kov 1936). These are better known to western 
students through Groot’s (1951) synthesis. In 
addition to many traits also found in the Baikal 
(including cord-wrapped stick impression), the 
Japanese Neolithic possesses such ceramic traits 


mz: 
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as the flowerpot and situla shapes, hollow reed 


punctation, zoning, roc ker stamping, tube- 


shaped vessels (a form also represented in the 


Laurel culture of Minnesota [Bennett 1952: 


112]), interior red filming, and clay figurines, 
and, in stonework, pitted stones, grooved mauls, 


and tenoned hoes. The 


fusion of such 


Baikal 


y 1f We are to account 


some 
emanating from the 
Lena seems like 
Asian parallels in American Early and 
Woodland cultures, particularly in the 


West. It may have 


complex with one 
r Midd 
fully f 
Middl 
Midd! 


taken plac IncI- 


dentally as Siberian culture flow was funneled 
through Bering Strait. On the other hand, it 
may ly | rc, “sented in “pre-mixed” 
form in the little known cultures of the Okhotsk 
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6. A final group of American culture ele- 
ments whose origins seem to lie in Asia is con- 
fined to the northwestern portion of the conti- 
nent. Table 3 lists those occurring in the Lena 
Basin. MacNeish’s find of a chipped semilunar 
knife in the Tlaltheilei complex (1951: 40) 
should be If this com- 
which it 


given special mention. 
plex is actually paleo-Indian in date, 
may well be since it precedes the Artillery Lake 
ymplex in the Great Slave-Athabasca region, 


this trait may have to be included with thos¢ 


under our third heading, traits of apparent 
Note 22, Table 1. 

It seems significant that most of the elements 
in Table 3 are of Kitoi or Early Bronze dat 


1e Lena Basin, and thus got off to a relatiy 


American origin . (See also 


As in the case of traits in Tables 
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and 2, the possibility should be kept in mind 
that their source always lie in the 
Baikal, but in other areas of Northeast Asia to 


which the Baikal is peripheral, 


may not 


such as the 
Amur basin and the Pacific coast. 
A hoa ¢ 


discussion are 


Traits not Considered Deliberately 


mitted from our a number or 


elements 


ubiquitous culture of which the dis- 


tribution is widespread and the form simple. 


They include awls, bodkins, needles, whetstones, 


beads, and many other artifacts on which dis- 


ional information would, at this juncture, 
atively unrewarding. Many of them are 
yn enough that their absence, in many 
ases, could hardly be ascribed to anything but 
sampling error or poor preservation, while their 
] 


esence would have little significance. 


somewhat different class are such 

pI stone artifacts as choppers, drills 
gravers, scrapers, and some knife forms, whose 
pology, at present, is not advanced enough t 
\ Nvincing comparisons, but whose varia- 

ns of form would seem more obviously sus- 
ept to usetu classincation As already 
stat t is in this class that very early parallels 


Finally, there are culture elements which give 
‘nce of having diffused between both 
its, and f mos ng these are burial 

s, oft referred to in comparisons be- 
veen Asia and eastern North America, and 
Pr vetallurgy, whose independent develop- 
ent in the Great Lakes area has been strongly 
xy recent radiocarbon dates. 
DIFFUSION: THEORETICAL CONSIDERATIONS 
A diffusional hypothesis, ideally, should be 
ib theory of diffusion. No suitable 
ywever, is at hand, and we are hardly 
to remedy this deficiency here. We 
S nevertheless, t ntridute to it the fol- 
remarks. 
| idging the merits of a diffusional case, 2 
. enjoyed sor curre n the past 
Une of them is formal comparison of assem- 
ages the connection of which is to be demon- 
Strat to arrive at an estimate of the com- 
lexity or uniqueness of their resemblance. This 
test has suffered from notorious abuses and, as 


part of the Kulturkreis arsenal, is often viewed 
The other test is the traditional 


With SUSPICION. 


ice of the empirical dirt archaeologist, who 
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requires “a complex of traits such as listed above 
at a series of dated sites from Lake Baikal across 
northeastern Siberia and across Alaska” (Mac- 
Neish 1954: 252) and, for our purposes, across 
most of Canada to the eastern seaboard, at least 
as far as the traits listed under 4 and 5 of the 
preceding section are concerned. This particu- 
lar usage of the term “complex” denotes, pre- 
sumably, a number of traits traveling together 
that get to their final destination as a group. 

We would like to register here the opinion 
that the meeting the 


expectation of require- 


second test is often an unrealistic 


ments of the 


yne and, in some situations, simply unwarranted. 


We submit, furthermore, that there is now 
material 


enougn 


to allow us to claim an ap- 
the first test (which is 


our procedure here) of some of the 


proximate solution by 
essentially 
diffusional problems examined in this paper. An 
“exact” solution, on the other hand, is probably 
by no means around the corner, and if we wait 


data qualifying for the 
second test we may well 


for the availability of 
postpone any solution 
at all beyond the point of diminishing archaeo- 
ogical returns for some of the geographical in- 
termediate areas. If, for example, the archaeo- 
gical resources of the Canadian taiga even 
of the Plateau area of North Amer- 
ica, the prospect can be said to be a clouded one. 
vent, the number of specific trait trans- 
mission traceable as a complex at a “series of 
dated sites” will always remain limited as com- 
pared to the number which may be inferred by 
lying the first test to materials from such re- 
Baikal or 


There seem to be good reasons 


warding areas as the Northeastern 


why this should be so. 
‘Culture-jumping” is by now a familiar 
enough phenomenon to the archaeologist to 
print (for example, 
Jennings 1956: 119). While its concrete expla- 


nave received baptism in 


nation in any given instance probably varies, its 
recognition is fundamentally that of the limita- 
archaeological sampling. Optimism con- 
cerning the potentialities of archaeological field- 


work has sometimes resulted in the tacit as- 


sumption that, if 


any nonperishable culture ele- 
ment was ever represented in the past in a given 
area, it would sooner or later be discovered by 
Conversely, the 


dint of unceasing spadework. 


judgment has often prevailed that it was some- 
how slipshod or unscientific or, at best, archaeo- 
logical license, to postulate the presence of a 


trait at a given time or place without artifacts 


| 
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to prove it. This view neglects to take into ac- 
count the fact that fieldwork samples a rela- 
tively small portion of the prehistoric popula- 
tion for any given time or place, and that the 
rarest items in large and apparently “adequate” 
collections were probably by no means as rare 
to their users or makers as they appear to us. 
The reasonable expectancy of finding a truly 
rare item, such as the basket-handle bowl may 
have been to the prehistoric inhabitants of Texas 
or northern Tamaulipas, or maggot-impressed 
pottery to the wandering inhabitants of the 
Alaskan interior, may thus be practically nil. 
Generally, the more concrete, minute, and triv- 
ial daily acts of individuals singly or in groups 
that Giddings (1952) so plausibly describes as 
the normal diffusional process in the Bering 
Strait region are probably largely out of reach 
ot the archaeologist. Yet, in areas of archaeo- 
logical “lows,” such as the Plateau or, very prob- 
ably, parts of interior Canada, the fate of many 
of the items under discussion has probably de- 
pended, over considerable distances, precisely 
and largely on such very casual acts. In densely 
populated and permanently settled areas, such 
acts are repeated often enough and are com- 
pounded into large enough patterns to be de- 
tectable through artifacts. In the Southeast, for 
example, the transmission of cord-marked pot- 
tery for a 300-mile distance stands at least a 
good chance of involving the pottery-making 
habits of many villages, and of being recorded 
in their refuse material. In northern Canada or 
Siberia, no more than a few migratory bands 
may be involved, and their use of pottery may 
be slight to begin with, a circumstance which 
may slow up but would in no way prevent their 
What 


campsites of theirs we happen upon, if any, may 


acting as conducting media for that trait. 


not include the one where one of the few pots 
in use was broken, or may have been occupied 
by individuals who didn’t happen to bring any 
pots along, or, finally, a few sherds may actually 
occur at the site but they may escape detection. 
The limitations of sampling error are severe 
enough in areas of dense population and good 
archaeological coverage. In areas of sparse popu- 
lation, where historical events were on a pre- 


dominantly 


trivial scale, where archaeologica 
remains are scant, and where the items sought 
for may never have been a significant part of the 
culture, they are formidable. Therefore, it seems 
well worth pondering the waiver of the rigid 
requirements of the second test when diffusional 
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investigation would be severely handicapped by 
insisting upon them. 

“Complexes,” such as might be blithely postu- 
lated from the various sets of comparative data 
presented here, have, like some easily assumed 
“continuous” distributions, a way of dissolving 
on closer inspection; this is well illustrated in a 
recent study of Mesoamerican-Southeastern 
relationships (Phillips, Ford, and Griffin 1951), 
Not only has a series of dated sites failed t 
materialize between Mexico and the Southeast 
since Vaillant first postulated the “Q-complex,” 
but knowledge far superior to that we now have 
of the American Northwest and Siberian in- 
terior has shown that, of the items suspected ti 
have diffused, “each has its own separate his- 
tory and each its contribution to the manifold 
problem of the origin of Mississippi culture.” 
On broad uniformitarian grounds, it seems justi- 
fied to postulate a similar historical reality be- 
hind our Amerasian trait lists, until concrete 
evidence is adduced to the contrary. A “com- 
plex” 
that a number of traits appear to have roughly 


is a useful concept to describe the fact 


parallel histories in terms of such gross time- 
space units as “the Lena Basin, 500 to 1500 B.« 

“the American Northwest, 4000 B.c. to the pres- 
ent,” or “the American Northeast, 4000 to | 
B.c.” However, it is a function of the scale of 
analysis used and a product of a certain perspec- 
tive or removal from the plane of concrete data. 
When we get down to details and have more 
accurate control of intervening areas, our im- 
complexes” will prob- 
ably be weakened, not reinforced. The writer is, 
in fact, willing to predict that, as our knowledge 


pression of dealing with “ 


improves, there will appear in interior Canada, 
Alaska, and northern Siberia not a single “series 
of dated sites” but a fine dust of variously dated 
sites, with varying and, for our purposes, incom- 
plete inventories; that the ways of diffusion wil 
be found to be tortuous or multiple geographi- 
cally and at times devious typologically; and 
that we will not, any more than in the better 
known areas of the Old and New Worlds, and 
perhaps less so, be able to relinquish the work- 


ing view of diffusion as a somewhat random 
process of “broadcasting” over wide areas and 
time intervals whose precise operation but rarely 
appears in sharp focus. Ferninterpretation will 
have to be resorted to in many cases if a coher- 
ent reconstruction of past events is to emerge. 


We have avoided so far any discussion of the 


typological problems posed by the comparative 
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approach. They are many and fundamental. At 
the same time, their resolution has been notori- 
usly uncodified and dependent on personal 
judgment. No thoroughgoing discussion of the 
problem will be attempted here. As in the ques- 
tion of what constitutes adequate sampling, 
however, there is one common fallacy which 
requires comment and which might be termed 
the “fallacy of the fixed standard.” It is the 
assumption that it is possible to discover a fixed 
set of criteria whereby a resemblance may be 
udged to be significant or not. In the analogous 
case of sampling or coverage, the impossibility 
f arriving at a standard of what is adequate is 
bvious. For a problem of considerable magni- 
tude, such as whether Mesoamerican and Peru- 
vian rocker stamping are connected, relatively 
ight coverage (say, the occurrence of the tech- 
nique in an Archaic context in all or most of 
the intervening Latin American republics) may 
yield highly suggestive data. Data of compara- 
ble scatter and rough dating are clearly inade- 
quate, on the other hand, to determine the 
the connection between 
rocker stamping in the Valley of Mexico and in 
Tabasco. Similarly in problems of typology, the 
requirement of precision varies with the magni- 
tude of the problem attacked. Thus, the occur- 


when and where of 


rence of barbed, nontoggling, “male” harpoons 
at 2 different sites in New York state is value- 
ess as a criterion of specific relationship, unless 
the harpoons in question share other, more 
features. However, against the broad 
background of North American prehistory, the 


minute 
same typological concept of the barbed harpoon 
may be valid in the light of the absence or scar- 
city of such harpoons in areas other than the 
Northeast, Northwest, and Alaska. Yet, a fre- 
quent and utterly specious critique of compara- 
tive evidence is often predicated on differences 
found to exist between the items compared, on 
the assumption that there are constant criteria 
f form and function for what constitutes true 
resemblance or difference, independent of distri- 
butional evidence. 

We do not claim that all the parallels offered 
in the preceding pages will survive the most 
enlightened criticism, and there is a possibility 
that our thesis of the diffusion of certain fea- 
tures from North America to Asia may collapse 
altogether in the light of new evidence. How- 
ever, the fact may as well be faced that there 
exists as yet no conclusive method of evaluating 
them that would transcend the criteria of intui- 
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tive and personal judgment. Common sense, 
rather than methodological rigor, has led to 
some of the omissions in our comparisons. Per- 
haps some of the simpler ceramic traits in Table 
2 could be eliminated on the same grounds. 
Yet, 2 final points in this connection must be 
made. The first is that such relatively simple 
parallels as granular temper, round bases, or 
crack lacing, when occurring alongside more 
striking ones, serve to emphasize the overlap in 
total range of variation between the potteries 
examined. They thus serve to protect the dif- 
fusional thesis from objections that could be 
raised if these parallels were absent, if, for 
example, northeast Asian pottery were over- 
whelmingly asbestos tempered or never made 
use of crack lacing. The second point is one aptly 
made by Leroi-Gourhan (1946) that “repeated 
convergences may be evidence of basic unity.” 
The reasoning here is, essentially, that in the 
process of random culture change, a third step 
in a sequence of changes may well be a reversion 
to the form from which the second step devi- 
ated. No more than in the case of transmissions 
assumed to have taken place within the broad 
time-space units of Table 1, can we elaborate 
this general statement with specific illustrations, 
except in highly speculative terms. Thus, it is 
entirely possible that stone gouges, apparently 
absent from northwestern North America, may 
have made their way eastward as bone tools 
(bone gouges do occur on the Northwest coast 
and elsewhere) and that the stone gouges of 
Frontenac are, in a sense, products of conver- 
back Asian prototypes. What 
matters is not the truth or even the plausibility 
of this example. 


gence toward 
The important thing is to 
allow for this mechanism of culture change in 
marshalling comparative evidence, which is not 
vitiated thereby. Convergence, like distribu- 
tional continuity, adhesion in complexes, and 
typological similarity, is thus in a sense an elu- 
sive concept and a function of the plane of 
abstraction or closeness with which culture-his- 
torical events are examined. 


SUMMARY 


In the first part of this paper, we attempted 
some of the information now 
available on the archaeology of the Lena Basin 


and Siberian Arctic, with particular emphasis 


to summarize 


on the Neolithic period and on culture elements 
that have parallels on the North American con- 


tinent. 
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In the second portion, we have advanced evi- 
dence for intercontinental diffusion, particularly 


as suggested by 4 series of comparisons: 
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Many of the implications of these conclusions 
remain to be explored. Thus, there exists abun- 
dant evidence of prehistoric contacts we 
across northern Siberia (Okladnik 
131- 19 Gimbutas 1956, Fig. 10¢ 


ton Neolithic cultures of the northert 


Scandinavian areas. The high de 


velox f flint chipping techniques around 
20 c. in these European regions, and tl 
specil similarities of the so-calle White S« 
points t th American Arctic and “Yum: 
forms should be examined in this light. In con- 
necti vith the Asian derivation of some stone 
tool fort f the North American Archai 


grinding in the New 


examined to 


other fox 


stone 


snouid determine the role 
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South American assemblages should be investi- | Cott 
gated with this in mind (see Willey 1955: 32), 
especially since ceramic traits of a Woodland 
nature, in addition to being known in interven- 
ing areas of Nuclear America and the Circum- 
caribbean, are found in the Argentinian pampa. AIFUK 
Vinally, in connection with North American 
developments, the publica vork 
in the Amur area and rd is 
to be awaited eagerly. ications 
that these areas may la sig 
nificant share of Amerasian t 
Middle Woodland, and perhaps Ar 
ture of eastern North Amer = 
In conclusion, it may be stated that tl 
den f the last decad f work in Asia ar 
rth America alike provides firm support f 

Spaulding’s w (1946: 148) that the 1 
borea rect ne has | ¢ liun f 9 } 
continu ntacts betw t 2 it : 
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VERE GORDON CHILDE 


1892-1957 


He was “. . . the leading prehistoric archaeologist of our time. . .. Were it not 
for the range and depth of his interests and his extraordinary capacity to establish 
the time-space relationships of such a vast and complex array of data, the founda- 
tions of our knowledge of Old World archaeology would never have been written.” 
In addition, he “has made a series of provocative but nonetheless brilliant contribu- 


tl 


to] the theory and method of archaex 


he foregoing words, taken from Hallam L. Movius’ review of Contributions to 
Prehistoric Archaeology Offered to Professor V.Gordon Childe in Honor of his Sixry- 
Fifth Birthday by Twentry-Seven Authors (Man, Vol. 57, Art. 42, pp. 42-3, 1957), 
accurately sum up Childe’s position in our profession and his principal contributions 


to it. Anthropologists the world over will feel his loss, at the height of his powers, 


ld 
as the result of a fall from a cliff in the Blue Mountains near Sydney, Australia, on 
October 19, 1957. He had just retired from the faculty of the University of London 
and had returned to his native Sydney for a 6-months’ vacation, during which he 
had planned to write another book. 

Childe was born in North Sydney on April 14, 1892. He studied Classics at the 
niversity of Sydney and in 1914 obtained a graduate fellowship to continue his 
assical education at Oxford University in England. While there, he did research 

Indo-European elements in the Bronze Age of Greece and from this developed an 
nterest in the prehistory of the Balkans and Central Europe. 

After the First World War he returned home and became active in the Aus- 

ian Labor Movement, serving from 1919-21 as private secretary to the Labor 
Prime Minister of New South Wales. Out of this experience came his first book, 
How Labour Governs (London, 1923). 

These early activities foreshadowed a sharp and conflicting dichotomy in 
Childe’s interests and academic approach, which was to persist throughout most of 
s career. On the one hand, he was a humanist, deeply immersed in the data of 
yaeology and better able than any other scholar of his generation to synthesize 
data from a historical point of view. On the other hand, he was a socialist, 
strongly influenced by Marxian theories of evolution, and this led him to produce a 
series of theoretical books in which he interpreted archaeological data from the 
ndpoint of Dialectical Materialism. 

His historical interests were the first to bear fruit. After his Labor interlude he 

1 widely in Greece, the Balkans, and Central Europe, examining the archae 
ogy of those areas and studying the literature, most of which he was able to read it 

he original languages. Out of this came The Dawn of European Civilization, i1 
which he synthesized the archaeology of Europe, showing how the elements of Near 
Eastern and Mediterranean civilization had diffused northwards to the rest of the 
ontinent. Originally published in 1925, this book has undergone 5 revisions, the last 
in 1957 


i. 


In 1925, the year in which The Dawn first appeared, Childe became Librarian 
the Royal Anthropological Institute and, in 1927, Abercromby Professor of Pre- 
historic Archaeology at the University of Edinburgh. He held the latter position 


u 
intil 1946, when he moved to the University of London as University Professor o 
Prehistoric Archaeology and Director of the Institute of Archaeology, the posts from 


which 
death. 


degre« 


versit} 
ressor 


1945, 


Th 


E 


which he had just retired at the time of his 
death. In the 1930's he 
degrees from Harvard University and the Uni- 


received honorary 


versity of Pennsylvania, served as Visiting Pro- 


the | of California, and in 


I niversity 


essor at 
1445, when he was becoming persona non grata 

uur State Department because of his Marxian 
heories, he represented Britain at the 220th an- 
the Soviet Academy of 


Sciences in Moscow and Leningrad. 


riversary celebration of 

The Dawn was followed by a series of other 
books in which Childe displayed his talents as a 
jumanist and a prehistorian. Foremost among 
Light on the Most Ancient 
synthesized the 
Pakistan, show- 


these is his Neu 


East, in which he archaeology 


vast area from Egypt to 
the development of the elements of civiliza- 
n there before their diffusion across the Medi- 


Like The Dawn, this 


Originally published 


terranean into Europe. 
’k is a classic in its field. 
1928 as The Most Anci« 
nd reissued with its present title in 
Other works of synthesis include 
he Danube in Prehistory (1929), The Prehis- 
Scotland (1935), 


nt East, it was revised 
1934 and 
wain in 1952. 


and Prehistoric Com- 


wnities of the British Isles (1947). In The 
iryans (1926) Childe made an archaeological 
the origin and spread of the Indo- 
peans and returned to this theme in his 
-ehistoric Migrations in Europe (1950). He 
r very much of a field man and his 
r site report Skara Brae: a Pictish 

ge in Orkney (1931) 
The socialistic and evolutionary side of 
s interests first came to the fore in 1935 


when he published Man Makes Himself, a work 


its concepts of the Neolithic and 
ban Revolutions, the former marked by a 
food gathering to food production 
levelopment of metal- 


writing, and the other attributes of civili- 


presented as uni- 


hese revolutions are 
s nts in the evolution of culture, 
ugh they are illustrated with examples 
taken almost entirely from the archaeology of 


areas in which Childe had done his synthe- 
sizing, especially the Near East. In What Hap- 
ied in History 


revolutions 


(1942) he combined his sys- 


with Lewis H. Morgan’s 


Savagery, Barbarism, and Civilization 


aves 

ind illustrated them more fully with examples 
trom the archaeological literature; and in Prog- 
ress and Archaeology (1944) he discussed evo- 
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lution from a topical standpoint, that is, in terms 
of the food quest, burials, tools, etc., rather than 
In History (1947) he traced 
the development of historical method from pre- 


In terms of 


Stages. 


historic time to Marx’s Dialectical Materialism, 
ending with an indirect tribute to Stalin as an 
exponent of the latter. He concluded his Society 
and Knowledge (1956) with the prediction that 


Humanist 


the ideal” will eventually become 


subordinate to the ideal of “Society.” 
Whereas Childe’s works of historical synthe- 
primarily inductive, that is, he drew 


SIS 


were 
his conclusions out of the data, his evolutionary 
writings tended instead to be deductiv2, in that 


he assumed the theories and selected facts from 


the archaeol illustrate them. In so doing, 


TO 
he ignored other facts which were contrary to 
the theories. He was too good a prehistorian not 
yenize the 


facts and in 1951 published a new study, Social 


to rect existence of 


these conflicting 
Evolution, in which in effect he repudiated the 
universal type of evolution to which his social- 
Ex- 


sequences 


tendencies 
detail the chronological 
if areas extending from Europe to the 


Ea st and the Nile Valley, he came to the 
the 


had previously led him. 


amining 
In a Series 
Neat 


ynclusion that evolutionary had 


process 
varied from area to area, depending on local 


environmental and economic conditions and 


operation of the process of diffusion. 
He restated this conclusion as follows in “The 
Evolution of Society,” published posthumously 
in Antiquity (No. 124, Dec. 1957, pp. 210-13): 


‘ Th tt 1m is 
i 
etwee rec | I ne 
ese 
s iti th D 
ae 
I 
the | 
sn vn the se 
ta Sle some 
ists whe! Ts 

{ Darw n formul: human 

evolu 
ed the h y ip ess 

betv e evol f spe the 
Tt é n has raised human history 
I m lous revelation or romantic 


1 new extraneous agency 


— 
tem of 
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to replace discredited deities or facts, nor revealed a short 
clusions should obviate the collectior 

fact 


One wonders whether Childe’s career, cul- 
minating in these words, may not 


lesson for New World archaeologists. 


contain a 
There 1S 
a curious, if somewhat superficial, parallel be- 
tween Childe’s repudiated universal approach 
to evolution and the developmental classifica- 
tions which are now the vogue in American 


Will latter, 


quences of stages which are supposed to be 


archaeology. the with their se- 


universal throughout the western hemisphere, 


eventually to be more successful than 
Childe’s stages, which he found to be limited 


in their applicability to the Near East; or will 


prove 


the New World stages, too, have to be regarded 


as an erroneous “short cut to conclusions” and 
an unsound way to “obviate the collection of 


facts,” restricted in applicability primarily to 


the centers of Amerindian civilization? 
Childe’s specific historical conclusions, limited 

as they are to Europe and the Near East, and to 

the protohistoric period, need not 


His 


pertinent, however; for how often has it been 


concern us 


here. methods of historical synthesis are 


said that the New World needs a Childe to 
synthesize the results of our researches! 
Although he summarized his methodology in 


Piecing Together the Past (1956), this hardly 


does him justice, probably because he tended t 
work intuitively. Indeed, his syntheses are char- 
acterized by a paucity of conceptual tools, the 
principal one being the concept of a culture, cor- 
responding to that of a focus or a phase in this 
cultures, he 
with his- 


country. To determine the dates of 


relied primarily upon “synchronisms”’ 


toric archaeology, that is, he looked for artifact 
types common both to his prehistoric cultures 
and to the contemporaneous civilizations and 


assigned the dates for the types in the latter to 
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the former. “Integrative” concepts such as hori- 
zons or traditions had no place in his syntheses, 
He tended to stress the survival of earlier forms 
of culture in peripheries rather than the prin- 
ciple that similarities necessarily indicate con- 
temporaneity, and was sensitive to the possibility 
that 2 cultures might have coexisted in the same 
he who first suggested that the 
Mesolithic 


cultures in other types of environment, a dis 


area. It was 


Forest cultures were distinct from 
tinction subsequently elaborated by Grahame 
Clark in The Mesolithic Settlement of Northern 
Europe (1936). 

Childe’s works of synthesis are often difficult 
to read because of his attention to detail, not 
only in material culture but also in the non- 
material implications of the remains, to whicl 
his Marxist orientation led him to pay more 
attention than most archaeologists of his genera- 
tion. His syntheses are well organized in narra- 
tive form, however, and the whole is never sub- 
merged in the details. In last analysis it was his 
encyclopedic knowledge of the facts of archae- 
ology and his ability to digest them which mad 
him such a superb synthesizer. 
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Mushrooms, Russia and History. 2 vols. VALENTINA Pav- With what horror he strove unsuccessfully, to keep me from bringing 
} (Pp. 4-5 


Wasson and R. Gorpon Wasson. Pantheon 


ft Books, New York, 1957. xxi + xxii + 433 pp., 28 figs., 
} :, . ’ PI The Wassons went on to explore this fundamental 


“ 4 lifference in attitude toward mushrooms, and have over 
ne the olle to try to support the hypothesis 
I remarkable 2-volume work represents the first a 
il hook { 3 that Russians (and other Slavic peoples) are mycophiles, 
report »00K form of years of research on mush 


oth ns | ir. and Mrs. Wasson. The work is while Anglo-Saxons are mycophobes who associate “evil 
n toads with mushrooms and call many of them “toad- 
rae writt nd magnificently illustrated in this edition of 


r c , stool In the course of the 2 volumes, other cultures 
512 numbered copies. (As soon as I finish this re 
" ure fi » this dichotomy; for example, the Japanese 
Cor No. 179 will be passed along to the Peabod I I 
an , sf und are mycophiles, while the Greeks and the 
ilt . Librar where | tru vill t m nh used.) 


| ortuguese are mycophobes. By the time the Wassons 


: ; finish with this theme, it is erected into a theory of na- 
m ms and tl elationships to humar 
: el nal character practically on a par with Ruth Benedict’s 
guages, nd I es 1n Va S parts of 1 
ynian-Dionysian characterization! How plausible 
s of words mus ms and th 
le ; That there are systematic differences in the 
tr 
ons in mat tures will interest the 
hil ; ” thnon sy of different cultural groups is not surpris- 
philologists; the descrip s and illus 
i , ; : ng, any more than it is to discover that cultures vary in 
snrooms Ww ertaini the m 
, : their other inobotanical aspects, or for that matter in 
drawn between my (for example, 
. hol ( | io i any other point of a vast range of relationships to the 
Russiar and mycophobes (for example, the Eng 
ae : natural environment. But the significance of these differ- 
t r tr 
‘ provide students of national character with a 
e their cultural histories and their patterns of cul- 
m certain the nsidered | 
vill ture is quite another matter, especially since in no cul- 
OlOgists and ernnoilogists ve intereste 
: ve mushrooms ye ecome more than a minor 
¢ findings concerning “sacred mushrooms” of Middle 


ipplementary food suppl The Wassons’ information 


n ire stimulating remind me of 
Ooms ere re evel le riptk is ail 
nny efforts to differentiate between Spanish and Anglo- 
| es of various species of edible mushroom 
| , , , American cultures on the basis of whether the people are 
etna amanit > n judge tnis 
; nados, or are strongly opposed to bull-fighting. Both 
e of 10 e, the factus nftormati 
types oT nterpretat ns ontalil insights into cultural dif- 
with scholarly care and precisior 
, ae ferences, but their importance can be easily overdrawn. 
yrite f all interestin books, th 
T 
P , , he Wassons g yn, however, to propose an even 
I pre mush ms 
t pothesis. T bserve that hallucinatory mush- 
the 1 3 They make interpret 
oms ar nsumed in Northern Siberia, in the Mount 
prese 1 numbe hing hy; 
Hagen are f New Guinea, and in Middle America, and 
: , the ivance the notion that this widely scattered dis- 
reful to indicate that these are speculativ 
t f » eee os tribution n lerive fron point of origin somewhere 
€ ré ec Of } iS 
Euras n the remote Paleolithic, when men first dis 
, ; vered the hallucinatory powers of certain mushrooms 
be patent ble t sstic 
f fact and inter n within the limit : 
w, | shall summarize and mT dD Our mushrooms n have unlimbered the imagination of those first 
these central hypotheses, and then turn to the hem, stirred tt ; ty and speculative facu 
ot AT *ri a as inje tv ch 
m liddle America, ect wi We may be tapping the very well-epring of the religious ides 
the widest attention among Amer I 
: ; hat the visions and hallucinations of individuals through 
ypothesis presented [ th Wassons ha it I 
the nturies in various cultures have become incorpor 
whic is best described 
\ ated into religious systems i fairly well-accepted propo- 
Wasson’s words 
t jut that the core of religion stems basically from 
| Mountair Aug are filled with r hr Y 
t nducec certain species of mushrooms, 
where our American friend - her th for ex from dreams (without mush- 
I had married my An I iw rooms), from pe-ote, from dozens of other types of nar- 
t + id lod lingwal 
. liday in the lodg Adam | me quors consumed around the world, from 
Indiar With what astonishment my husband saw 
nely vision quests, or from various types of stimulating 
kr strike what seemed to him poses of adoratior and/or frustrating social experiences, strikes me as a 


¢ 
n- 
f i | Vers am) ped 
nd tor the casual reader wh kes to gather 
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There is at this writing a spate of new field work 
n in Peru as well as various museum reanalyses of 


earlier data; these activities almost certainly will result 


evaluations and new interpretations. Just how 
is difficult t 


safe guess that all 


muct {f the prese structure will stand 
th resent st t ll stand 


sstimate, but it is a fairly Peruvian 


sts will be in for surprises. In my re- 


some 


rks which follow I will emphasize certain points, both 

1 large, around which there are already areas of 

sagreement. For the most part, Mason has shown an 
wareness of debatable issues and has been conscientious 
bout calling attention to them, but there are some which 
h t pointed up which seem to me to be of im- 


wo of these concern chronological alignments or rela 
| lating and are basic to area-wide interpretations 


lier time ranges the correlation of north and 
f the 


in south coastal Paracas Cavernas 


opinion which 


acing (¢ ater than the 


with 


aver 


level north coast Salinar 
Although the available radiocarbon 
Kroeber (1 53, Paracas 
Publ mn Am Arcl 


1 Ethnol., Vol. 40, No. 8), have been inclined to equate 


lates seem to support 


authors, including 


| ver! with Cupisnique and Chavin. Quite recently, 
Chavin 


tend to 


he earliei relative position of Cavernas (Rowe, 
156, ¢ ral Unity and Diversification in Peruvian Ar 
paper presented at the 5th Internat. Congr 
Ett und Anthrop. Sciences, Phil hia; E. | 
55, Excavaciones en Playa, Costa Central del 
ién de Arqueologia e Historia del Pert 
) mere detail for upon it the 
f the presumed liffusior ft pottery tron 
n I the Pe lan ¢ Another lal 
} equence pl nent is that f Classic I ) 
tr Expar nist period lev This equates 
te witl ts ilpt re 1 SS style pot 
V he horizon spread of Tiahuar i-Huar 
This may be rre t here is al the 
hat Class Tiah } t the type sit 
‘ er th Tiahuar I n style 
tl il m ite Ma on 
ale sivas | nply point 
I Mat alternatives ex i that here are 
he st ture of synthesis that may be pried 
intormatio! 
wh er lev nfere think that 
nulating ¢ lence n both the north and 
that the planned architectural units of late 
ppeared with the Tiahuanaco horizon, or dur 
g the Expansionist period, rather than with the Urban 
t period as Mason implies. If so, it would indicate that 
€ artistic revolution of Tiahuanacoid times had pro- 
ind political correlates. A related question is that 
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concerning population maxima for prehistoric Peru. If I 
understand Mason (p. 88) correctly, he feels that a maxi 
mum population density was not reached until Expan- 


The 


increased 


sionist period times. implications of this are that 


Pe 

eruvian societies steadily in size until demo- 
graphic pressures touched off the presumed military and 
political 


the Tiahuanacoid horizon. 


from the Vira Valley, 


letailed attempt has been made to study popula- 


expansionism of 
Actually, the 


W here ‘ 


data the only place 


tion si 


» fluctuations over the span of archaeological time, 


that the maximum was achieved at the end of 


the Experimental or the beginning of the Florescent 
Patterns in 
Bull. 155, 


drawn 


Settlement 
Ethnol 


inferences to be 


period (Willey 1°53, Prehistoric 
Peru, Bureau of Am 


pp. 390-5). Sociopolitical 


from 


this might be quite different 


Finally, on a still higher level of generalization and 


abstraction from the archaeological findings, I would dis- 


agree with Mason’s (p. 14) statement: “It is coming to 


be realized that, with only minor deviations, practically 


of the great ancient civilizations of the world de- 
veloped along more or less the same lines Although 
[ have taken the stand that there are some interesting 
parallel configurations in the development of Peruvian 


American civilizations (Willey 
f Nuclear America, Am 


Vol. 51, No. 3, pp. 571-93; Willey and 


1955, The 
Anth 


Phillips 1955, 


Method and Theory in American Archaeology, Chicago), 
[ have also emphasized that there are some very distinct 
lifferences between what happened in these 2 areas as 
well as between regions in either area (Willey 195( 
Growth Trends in New World Cultures, in For the Dean, 
pp. 223-48). There are, indeed, such similarities in the 
growth of Peruvian, Middle American, and Old Work 
ivilizations as the increase and stability of populations 
ssimilat wricultural economy, in the spre id of 
mm rafts and techniques in early pottery making, 
of true civiliza 

nes vil wions 


remote, almost 
hey are the 


whic h is 


id human ¢ 


I have been prett 
lifferent 
As noted, I have focused attention upon a selection 
of disagreements rather than upon shared opinions. But 
must be acknowledged that Mason was writing not pri 
marily for Peruvian archaeologists, but rather for more 
ener reader I ill of them I can recommend h 
k i eT | ntr 1 nt the ibje t 
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| 
nd Middl 
take re quite niqué¢ Only from a ver 
xtraterrestr of view nm we sa tr 
ume. When we examine them on scale [77 
I think we n . mit that the lif f member 
r the 1 Moche et na t t f | pposite num 
| 
| 
| 


A MERIC 


AN ANTIQUIT 


n I rr M ve t 
Sk Mer f the S f Amer n Spanis! +} 
’ No. 12, Salt Lake City, 1956. \ 2 sails refer to the northern South An 
418 tabl. ¢ We ( nh sug int 
resu f lire ntact with the whit Of the ] 
lifficult for me t luate Heyerdahl’s fa} ies 
n nore [ 
Ss n the G witl raf T} 
| 
nected ti red } 
[ m he w hen 
\Y ept ( ma 
var He h 
f Ty 
f | } 
| Tur 5 
Sp } NX ne Cy ( 
wit! N 4.4 } 
r 
( } 
i a 
I 
Hou 
( 
low 5 
‘ 
S 
} rde we 
\ 2.N 544 n 


XXIV, 1, 1958 
Ay Evidence f Pre-Span ' ts t the the South American West ¢ t pre-( imbian tin Litt 


REVIEWS 89 


it these paddle and guara-like they may have 1 from the north rather than 
t that they are encountered in from the ea 
difficult to prove their association Lacking data to controvert historical linguistic connec- 
yn dependent for its living on the tions between the 2 zones, he suggests that the Chilean 
might be possible to connect them with the ilture may represent an offshoot of Argentine Diaguita 
people of the seaboard. Their explanation which developed distinctive traits in a new habitat. He 
1 spade theref nearer at hand loes observe that more Diaguita place names are found 
tod in the Chilezn province of Atacama than in the 
Stic Rype» I between the Choapa and Copiapé rivers 
Statens Et rafiska Museun Cornely postulates a 4-stage development for Chilean 
Stockhol weder Diaguit rchaic, transitional, classic and Inca-influenced. 
[he first two are represented in only a very limited area 
1 | small number of vessels and graves. The classic 
‘ita er le I Molle F. | videspr ind conta most of the elements re 
I el | f Sant le Chile led as typical of the culture. The final stage is com 
p., 50 illu mon in the northern part of the area and includes such 
ten the diagnostic Inca aryballoid pottery form. 
Corne the Endings oO: years Ceran lesigns and forms characterized as Chincha- 
meter D s aie \t mento by Uhle, Latcham, and others first appear in 


 Cornely’s transitional stage. This Chincha-Atacamefx 


pt has been questioned by Bird, Schaedel, and 
Munizaga, who point out that true Chincha forms and 
7D a vi — ee lesigns are not found in North Chilean pottery. Never 
theless, certait ‘lors ar lesigns in Chilean Diaguita 
this book bear resemblances to Middie !cz-II pottery in the Ica and 

publish« N the Chinch valleys of Southern Per 
le nie Some sch t te these | levelopments to stylis 
Are t nfluences from Coast Tiahuanaco-B. The possible 
me tension of Tiahuanaco or Ica elements to this region 
Chile should constitute an important topic for investi 

t by Ar n archaeologists 

a PP a 4 el puts his EI Molle ltt re lier than Dia 

rea : However, this placement rests on such shaky pre 
2 — mises a eramic technique and condition of skeletal 
mater No well-stratified sites indicating the ative 

] + r 

Diag ee placement f the tw iltures have been excavated 


Characterist f El Molle are lip plugs, stone pipes, the 


I 
tt people tf Chil 
é i metal, and inpainted (sometimes incised) and 
1 tvpe he Arge Diaguit , | 
hed black r gray pottery The ranial vaults of 
wit nhvs 
' El Molle skeletons are extremely thick, sometimes meas- 
f lies | been mad 
Recent « vations | Schaedel near Sar 
He es 
\ A southern extensior Molle 
nar sir tie I 
( alle There is also « a north 
} | th mmon 
to the pr nce Cornely 
1 \rgentine D rare 
L pt t mpare El Molle with cultures t 
Ch fe fron 
I I hough th e element CI and 
ni These I rine velopm nts 
\ ( 
ppare edate Clas Tiahuana 
) sut 
The 7 pal sé f th lume is that it should 
lifer, er 
e mor extensive ind better-hnanced researcl 
ti ny tant Andear evk It may be expected 
ne nt f Chilear 
; to ad the rece kindled interest in Chilea 
b thos in < 
tiquities which has been responsible for the establish 
However, similar items are reported for other! 
n P nthropological studies at the Na 
esen Cl I 
ve ntiag 
vings fron A\rge ne He poin 
kle P which a rding Lothroy James E. Orricer 


f the Diaguit mor mmon in Nortl University of Arizona 


the Chilean Diaguita area and that Tucson, Ariz 
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é equence in, Guatema ROBE! tl nd I war nd th 
I RT | 1 fine wares the miscellaneous and 
Su Middle Ameri Research Institute. Publica- n war Probably the | | 
, tu i est section of the entir 
t N ZU (Z vols.), 7 ne Universit I -opera- rey t \ } nceerns the methods of d cnet 
| metnod decoration 
¢ e | y , New lesigns. Smith's classification of decora- 
Or 1955 \ 1 4 = 2 
’ nto terations (n leling, incis 
| nm imnort + M y 
ner new chapter in potter 
| H ssification (abstract, nven 
| I t rlypn s refreshing to read and 
[ se if finition. By using such imaginative 
; 1 and remembered terms as lres 
\ PI ; tl rt loubl yk nd hand bell he 
| lefir S which leav 
tt I pt tr I ri Sr ry nt } ry 
mear lat vas devised by the Smitl 
ther ssed by A. L. Smith in 1950. Although 
\ mr mater frory ther citec 
, from the whole of Me mer 
ratigrar os or cof idditions 
pretat re far t Dr nd noncom 
} re } wever t hic foreh ming 
Vi eremor 
t n mplar gu 
t tud nM mer nd else 
j 
l Inivers f Oklahon 
‘ rh erat Norman. Ok 
} ri M ry ( Mar 
| Spanish quisiti 
ps pu iT n the Irvivé paganisn 
xactun ware re divided into 3 categories nO Heinrich Berlin, authority on Mexican docu- 


2 es [ XXIV, 1, 1958 
mentary histor | vered these 1 tt Ran spond to ti Azte tonalpohual Names ar t Eder 
faite But in 1656 | } nd hir f 13 He be shear is | M 
n © tr R } n n T} Thirteenth form 
) 
xa nd 1S¢ ( At 


proper, plus several 


“miscellaneous” stations Mexico. Like 


tur major stratigraphic 


uppermost 


Satterthwaite ha 
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ts predecessors, it meets an unusually high 


evels were defined, of standard in or tion and form. The data are assem- 
was loose sand, while the other bled in ar rly manner, the illustrations are excellent, 
Middle, and Lower sands as described the mments and conclusions are expressed with an 
s now mpiled all availabl imirable lack of verbosity and fog, and the authors can 
position of each specimen in relatiot hardly be too highly mmended for promptitude in 
1 the strata present each statior ik lable their results. 
sideration such factors as er t Tt book mprises reports on excavations during 
ta were missing the poss 1954 at 3 sites the Reserve area, assigned to the Tula- 
f art ts int t strat ther t phase, about a.p. 11 12¢ In addition, a section 
h_ the were y ley ted levoted to tl eramics and burials of Jewett Gap 
site a € t pr led b f site excavated earlier by Deric O’Bryan 
ssion f datin mmendations for Gila Pueblo. Each of these sites contributes its bit 
1 for mplifying the story of life among the Mogollones 
strat both wi photo- t I rosa phase 
lraw \ feature of the work was the excavation 
f fact mbe te 2 gre k thouse kiva” at Higgins Flat 
ports, have be t ed. Th puet I i previously been partly excavated 
h been | | late Fieldiar Anthrop Vol. 45). The earlier of these 
ttle doubt tl se projectile k (possil f the Reserve phase) was D-shaped, the 
Ede poir Scottsbluff ‘ lar. Each was about 10 by 10 m., 
ect ntifi ld tl n I haracterized by long ramp 
f mark Few I re ure known, and their 
Eden f estors of Anasazi great kivas is 
me wit Sort thwait 195¢ } 
bject n be mad I f Nir et Apache Creek and 2 
1 | Aragon were excavated. Among 
nes (I phot pi the f large pottery meal 
I the + é t buried at th wer ends of mealing bins. 
t whick en m wit ventilator but 
Tt [ pI kiva de s— raising the question of 
g I f ts | by M wed b remarkably complete and care- 
wit! ques S101 f artifacts other than pot- 
Th tter issifies $57 objects ac- 
Co Knife me ture into 98 categories, but 
f we A r é tl most writers in the dismal 
les th ype he Ede f I to make his quantities and meas- 
with tl Middle § Certair | t every element of 
é period format that even the ardent disciple of the conjunc- 
t 7 to 9 eadily available from his 
The é \ t pt ‘ te Inferences are not startling, 
I se 1 k Satte fi SiO! ng continuity in Mogol- 
" k Ed é spit f a few late modifications, 
tular side-notched points, 
Al D. Ke bowls 1d grooved axes 
M pal Museun The third section is liscussion by Mrs. Barter of the 
Riverside, ¢ f t from tl 3 sites. The collection contained 44 
s t 15, sherds, and its study 
[ n lifferentiation between 
mut ‘ Site e Tu 
eee Pa S Mas 7 he R I phases. The discussion of this 
mater formative, but the presentation would be 
Ni a a Hist M ble e vessels had been more fully treated. 
OF M erred to me by type name, without dimen- 
escriptions, and only 2 are illustrated. Further- 
s an even dozen reports by Martir more none of the sherd material is illustrated, which is a 
yvering more than 15 years of stud pity, especially in an area where so much typological 
ulrure in the Reserve area of New subtlet proliferation of nomenclature have evolved 
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Impressive evidence is given of Wetherill’s integrity origin — hence the relative age — of the 7 post patterns 


motive in his homesteading and excavating, and of the cannot De recisely determined, I take It, becaus the 
erity of his offer of his homestead with its archaeo- postmolds tlining the 7 patterns encountered were 
g sites to the government as a gift. The situation — visible only in first or deepest layer of sediment con- 


the hardpan. Two other 


ip to Hewitt’s complaint of vanx Land Office taining artif 


pe Agent 


n Museum and directed by Putnat 


of the work as under the uyers of s artifacts) uniformly sealed 


Hyde explorit ivities. A tra nl tatively identified. Evid 
yn in high places continuing nto which the houses were bt 


es remarkable tens is presents the bitte vere built uy higher rface which is now eroded 
intagonisms_ whicl rmed the backdrop t W le ly the roots of the posthole ind pits 
Wetherill’s life nd to tl h | f the This in pretation would explain the lack of signs of use 
in the int . 
ible nt is é f the activities of the The postmold patter é terpreted Pinto hous 

Exploring Expeditior ludin posts because P points were { on all levels ab the 
\ ind New Me ts st I lets along I ses 1 is layer whe postmolds « rred. In 


seal ec Ip f market for pas uthor emarks 18) that the house 
} kets t P Farmineton ter sealed | fir lr er, but I car 
rted Europe hat Fred Hyde said h thin f the photogr 
S r nd how ] letail n fo t listineuish the 
I k nveys the feel f liar intry a sey t il layers | tle relevan 
+ hf The nette f the ple who drif A side . he post | ——- } pi 
vice t le t f the nt rk n 1 } 
hef mer } Alw s ntr } ‘ the site The pp met re } 1 } p — 
f Ricl 1 Wethe of his on the ca deeme 
k wledge he vare that vith the } ht ne 
with nv« T} t f hic he sthol. wer first of rved nd pre 
Artifacts were m1 
Fr ( 
els 1 decreas fre tl s. H 
Linive \rizo 
1 
P 2 ssive 1 90 thin metates, 61 unshaped 
24 shar mat 1? nme , (¢ f which 
I lake Califore Mark Raymon I 8 sq 
f re] S ke Mol 43S Lake 
( bos At Stal f the Si] 1 Mohave) points, 2¢ 
elliy iwellina f 2 288 straicl ne 
the Pint f mplex, an h whe the 
he deey hed at lyse th od 
ppe sses, the | biliey thar the ms H he entis Hectios 
be rrelate with the Pint spe ‘ he PI T} Sralh cit he lates as 
important 3 4 s ol } relates the 
euravet the sit re | mpeter he “Little P Th estimate partial 
teers, revealed my problen r lerive f ? vd } lores 32 25 
ls ld surfaces, nearby land forms, and 405 3 from a cave near Moapa, Ne i The pre 
‘ events. The site is interprete s bein me hr Of eq lence of the Nevada site w 
illuvial fan. pan iwtinuous dur rh few artif t sin rrities 
g the building up of the site. The fill, all ff re because Harri , 
iS alluvial sedimer one anotmer, style eT te the 
deposited on a scoured-off hardpan. The level of of t be dilige searched out among 


acts, directly above 
Pracht’s deferse 
) Americ the final sus- the postmold patterns. There is no specific mention of 
. f Wetherill’s homestead entry, and the ending f rs inside the post patterns. Fireplaces or fire pits were 
1 tr ence f excavated basin 
pecifically men 
Wetherill by Naval n 19] The swift reportorial tioned as | n Hence, one presumes that the houses 
| 
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While I searched for all the pertinent m The se sé 
be certain that I found them. The report sunt of 
because the contr the postmold ence as it has bes 
be imprecise, and be oa - rtifact whee 
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its of the 
eit en recons » those 
f Pinto points and the Pint lrure generally d lon site in North An ss, healt 
not t r detailed knowledge of the projectile point ipatior nd plea f tl n TI 
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EpITrED BY CLEMENT W. MEIGHAN 


GENERAI 


following table is of interest in showing the distri 


f memb« 


rs of the S.A.A. Although not all the 
“a of their home 
rt given to the 
States have less 


1 sprinkling of 


the 


TION OF MemBers. S.A.A 
957 Membership List 


129 New Jersey l 
89 Maryland 5 


57 Oklahom 8 
tt 5? Oregor 
42 Kentuck ¢ 
4] Mont 
38 Virginia 
32 5 
29 5 
Columbia 24 4 
24 Delawa + 
22 Idah 4 
22 New H pshire 4 
21 North ¢ n 4 
Z > itl Dak t 7 
Z West Vir + 
Maine 
l¢ Minnesota 
¢ North Dakota 
¢ Rhode Islar 2 
4 Mississipy d 
Nevad d 
12 South Carolit 
Vermor 
cere 
b ght together. The exhibit includes pi 
ires, and books, and artifacts pertaining t 
hibition opened May 8th and will continue 
Septen be Sti \ brief descriptive catalog ha 
1 by Robert C. Smith of the University of 
ARCTIC 
S. Chard, aided by a Carnegie Corporation of 
unt through Harvard University, spent the 
>/ visiting museums and research institutions in 


and Scandinavia. He discussed circum- 


97 


polar and circumboreal problems with various arctic 
specialists and had an opportunity to examine recent and 
still unpublished field data. Particularly noteworthy were 


terials excavated by M. G. Levin during che sum 


ma 


mer of 1957 from a cemetery of the Old Bering Sea « ul- 
re located at Uelen, Cape Dezhnev. Crania from this 
site are reported to be of classic Eskimo type, and a 
number of artifacts were found in situ for the first time 


Reports currently at hand indicate that the North 


extensively covered by several 


field parties during the summer of 1958. 


ALASKA. Frederica de Laguna of Bryn Mawr College 
nd Catharine McClellan of Barnard College will return 
to the Copper River Valley to resume work begun there in 


1954. They will concentrate on an ethnok al survey to 


ill possible data before the proposed Wood Can 
1m floods out the salmon runs and possibly obliter- 
es the Atna culture. James VanStone of the University 
f Alaska has already inspected some of the archaeologi- 


the area. The Atna project is supported by 


on grant to Bryn Mawr Col 


J. L. Giddings of Brown University is also returning to 
area of former work, the Choris Peninsula site which 
he discovered in 1956. Assisted by William Simmons, an 
indergraduate at Brown, Giddings will excavate the 
remaining round pithouses situated there on raised 


beaches facing toward the Chukchi Sea. The project is 


ipported by a grant from the American Philosophical 
nd include extended investigations 
the successions of beach lines around Kotzebue Sound 
p. ns of these will be mapped and it is hoped that a 
rrelation can be established between cultural phases 

1 ancie trand lines 


YuKon Terrirory. Richard S. MacNeish, Human His 
nch of the National Museum of Canada, will 


pend his third season at the Engigstciak site on the Firth 
R His major a will be a broader survey of the 
Firth Valle and he plans to walk down the river in 


mpany with Gordon Lowther of the McCord Museum 


McGill University. All single component sites dis- 
vered will be tested for what light they may shed on 
ne tur | sequence at Engigstciak. 


KeewWATIN District, N.W.T. Elmer Harp, Jr., of Dart 
mouth College plans to conduct a reconnaissance of the 
ywer and middle Thelon River, extending westward from 
Baker Lake through Schultz and Aberdeen lakes to the 


onfluence of the Dubawntr River and possibly into Bev- 


erly Lake. This propect is supported by a grant from the 


Arctic Institute of North America, and its object is to 


iscover and identify whatever prehistoric cultural influ- 


ences may have infiltrated the area and to correlate these, 


if possible, with the proglacial raised lake beaches which 


e€ a prominent physiographic feature there. The area 


may yield evidence of early tundra adaptations, pre- 


series being Canada (24), Mexico (12), Japan, an 
These Genres do not is American arctic will be 
| DISTRIBUTION 
j From Oct i” 
New M Nat Science Founda 
| 
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Dor Eskimo stages, and even Plains traits, such as those behind the Glen Canyon Dam. The University of Utah I] 
tentat t nized from a site at Grant Lake on the along with the Museum of Northern Arizona, has negot Vista | 
" Dubawnt River. Harp will be a mpanied by ated contracts with the National Park Service to do the 41. 
Robert A. McKeanan, Director of the Northern Studies ictual salvage work in Glen Canyon. The portion of tl ast 
I t Dartmoutl Glen Canyon reservoir area for which the University of r 
Natior f Canada. will further extend River, ne ¢€ Color 
} D » Eskimo researches with work in sites on the DOV lan, and of the land nort!l Ss 
Juar new full-time archaeologist ined the | t 
t t t Mar | nd and a round Sugiuk and 
ersit staff tn ¢ e part mn the rar 
rh norther nd wester! f the Ur ve pring 1K n 
. ' ry , Thomas W. Mathews, who was trained at the Universit 
I rreliminary analyst Worset materia 
. of New Mex nd at Harvard. has taker harg f reel, 
bt Ungava h elded provision i 
Ly Taylor hopes that his ** the Universit f Texas and the Universit 
1958 t add to ti var artifact assemblages 
lahorator wh scent! mroleted t th Ilr 
and f fy the middle stages of the Dorset | 
: ¢ f talk With severa parties in the field this sur 
mer, ther he large flow f mater to he nr | 
Assembled by E_mer Harp, Jt 
nd to have ready for anelvsic 1 reporting by the fi 
Dr rT gists when the return t Salt Lake Cit — T 
-ACIFIC COAST AND GREA BASIN 
Swat Idaho State ¢ ege Museum, Lister of 1 Universit f Colorad nd by Jes ? 
surve f ar n the Snake Jennir 1 Jan H. Gunner f the Universit 
| 
H wer Snake R re pe 
© y t ma graduat st | nductred 
hn | Reserv the mt 
The Curtiss-Wrieht Corporat supported 
t ( th n i 
pl. f irge petroglyp! t k s tr 
1O5R8 105 rok | mar Virgir Cir Nev t 
versit f Lets entrated ( | Heizer M B mhoff 
l ( rad River Bas nder tt t the fie work nd al fe 
D. Jenning Afrer sful progran re f petroglyp! rect 
t tk niversit f Utah is panding it inear, have been disclosed, indicating ng per S 
\ salvag 1 adequate sample of the archae ise of the sit nd probably representing ipation by - ret 
o mater which would otherwise | inundated lifferent prehistoric Great Basin groups gail 
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yntinue 
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on Leake sive a nd reported on by W. R. Wedel ir excavations at Pottery Mour 
41 n the Santa Barbar ( 
ast avated | D. B. Rogers and | R. L. Olsor Ut peration wit 
shes t of ( taf 
sta Lak t I sort S Moartir 
Nev 
a 
} ¢ E. C. Camr . 
t Tt T D 
| 
( 
( 
N ( H 
W 
\sser R. D. Da i atura 
SOUTHWEST = 
- tl summe The Universit f Arizor torage f tl parks and 
ne Pir ry th Ar } 
Poit Pine San Carlos Apac ties. Comparative 
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are gradually being built up for study purposes, one of the 


most active of which at present is the comparative co 

lection of bird bones being assembled by Hargrave 
Extension of the functions and staff of the Center are 

planned as funds become available. By July, 1958, the 


ruins stabi 


ation unit, headed by R. Gordon Vivian, 


which preserves and maintains both prehistoric and his- 
toric structures in southwestern Park Service areas, will be 
completely headquartered here. Efforts to develop new 


and longer lasting stabilization techniques wil 


continue 
Naturalist Jackson assists the staffs of various monu- 


ments in Arizona in problems connected with their inter- 


pretive program and maintains the research library and 


fit Southwestern 


photo files. He also 


Monuments Associ 


popular booklets, and technical reports rel: 
monuments, and which donates equipmer 


mate rial t the monuments tor use I tneir nterpretiyv 


program 


New Mexico. Frank C. Hibben 


field s i this summer, excavation nd exploration 
in th Galli ire nortn cent New M wil 
ont Stud f material from tl mporta! I 
mal t t I ntinue 


Mex [ to work a site on the (¢ ma R ne i 
locati f the new Abiquiu Dam, und« ntract witl 
the Nat Park Service 

It f terest to note that 1 f the sal 
projects in the Southwest are devoted t rchaeol \ 
grant from the Laboratory of Anthropol will enab 
Bert! T nitiate a pr ect r} 
lata a f m yumong the Ind f the Southw 
The Department of Anthropolog t I ‘ 


4 E. Dittert, Museum of New Mex will resume 


work on the Nava Dam project when \ ther cond 
Assembled by Rost H. Lr 


PLAINS 


TEXA Member f the Dallas Arch tical Societ 
have been working weekends in a small rock shelter 
the Lak Whitne area on the Brazos R ver near Blun 
Mater n the shelter appears to represent omponent 
of the T h focus, Central Texas aspect. S fox 


sherds from the ¢ addoan area have been found in asso 
ation with the Toyah focus material 

John Allen Graham and W. A. Davis of the National 
Park Service-River Basin Surveys office in Austin made a 
survey of the American side of the proposed Diablo Res- 


ervoir on the Rio Grande above Del Rio, from January 


through March. Nearly 200 sites were listed, including 


rock shelters —some of them very large — pictographs, 
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and open sites. Looting by collectors has been extensive, 
be intensified when the reservoir makes sites 


cessible. On the Mexican side of the river, 


Taylor, Jr., and Francisco Rul have made ; 


the Instituto Nacional de Antropologia e 


They report that sites are considerably less 


than on the American side. Plans are being 


major salvage project on the American side, 


t ike sev ‘ral years. 


OKLAHOMA. Reservoir salvage archaeology by the Uni 


Oklahoma will be continued throughout the 


1958 under the direction of Robert E. Bell 


agreements between the National Park Service 


niversity of Oklahoma Research Institute, 

with the U.S. Army Engineers, the Bureau 
tion, and the Soil Conservation Service, will 
nnaissance and survey as well as excavatior 


eservoir areas. A reconnaissance with min 


important sites will be undertaken in 3 areas 


wt Mountain Reservoir on the Arkansas River 


ith of Sallisaw, which may produce Cad 


f both Gibson and Fulton periods; (2) the 
Reservoir in south central Oklahoma along 
ek, an unknown area of the state; (3) a series 

mall reservoirs he Sandy Creek Wat 
Ada, which affers the possibility of establish 

s-Caddoan relationship Throughout th 
permits, reconnaiss e and surv s beir 
the I ike I tl Arbu kles Rese 

Deep Fork Watershed near Bristow, and th 

tershed near W 

versity of Oklahoma archaeological fiel 

the Harla s I Gibs 

Wagoner; ¢ t weeks w be t 
nm inds I va made 1949 ar 
the import this site my 
per in eastern Oklahon The 1958 
Harlan site will n lable d 
best-documented Gil component for th 
nb< 195 test ex were ¢ ted 
Gv-4) near Linds to add to knowledg 
hita River focus 

Shaeffer, Direct lvage tf 

mntinued fh ng th 

M 15, 195 to Fet Li OX 

ver round dur S¢ rf 
tT the reas Na\ ee mme ed I 

5 he exca th s | ve bee! IT le 

vaiting fin suthoriz Fron prelin 

ne recovered da t is e that & 
ontributed to our knowledge of Oklahom 


Not only have new cultural complexes come 


work Nas been directed to areas whi h were 


laboratory Robert E. Bell continues his prepara 


final report on the Harlan site in Cherokee 
D. Buck is preparing a report on the Phillips 


sites of Custer County in western Oklahoma, 


moun 

more 

Walter : 
1s 

frequent 
n the 
which will 
me gne 
manages the nonpr Nex 
| 

1 . rs 
ther nermit re read 
New M reports that. is nd eis he M 
W aurika | thir 
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New M nerate in th 5 

As part of the Glen Canyon pr t, t Museur t t the ¢ mi 
Norther Ar na mplete tl f t j 
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nd Lathel Duffield is completing his study of the Spiro 
shells. O. F. 


specimens, 


engraved Evans is continuing his 


mound 


studies of flint quarry identification, and the 


itilized by specific cultural groups 


Roscoe Wilmeth of the Kansas State Histori 
Museum will be carrying on reservoir salvage 
National Park Service, 


and Melvern reservoirs about 35 


with the 


ys, in cooperation 
mile 
Marais des 


the Pomona 
ith of Topeka, on Dragoon Creek and the 


River respectively He also pl: ns t 


n site, which will probably soon be 


nstruction of a Topeka city park. 


Marvin F. Kivett and Tom Witte of the 


State Historical Society will 


work this summer. Some new sites have 


survey 


ready been reported by amateurs who are /perating in 


» highway survey work. 


Missournt Basin CHRONOLOGY PROGRAM Robert I 


Stephens reports the following: In December, 1957 
Missouri Basin Project of the Smithsonian Institutior 
I initiated a coordinated Chronology Progran 

vith he Missouri River Basin. The staff members of 
M ri Basin Project are acting a rdinating 
7 and all interested archaeolog in the Pla 
nating. The ram will as the rrer 

hrono for th re ind tem] t ] 
fi s, both absolute relative, fe lture units 
M ri Basin. The inte st rdinate all ava 
es program usil 1ronol 
t reologic-climatic methods, pal h 
mentatior urtif nalyses, al 
ting metho As a first stey r 
I late ind seq nce being al € 
the init group of rad rbor terial 
ibmitted for testing, treerit lata are be 
I und the geologic-climatic phase of the p 
t in. Studies of pollen have also been starte 
x iri Basin Project parties wil 
w Reservoir area on the Mis 


camp together on the left bank 


t Fort Thompson and will work at the Medicine Crow 
rby sites and also in the are 
5 activities for the Big Bend Dan The othe 
part will camp together on the right bank in the 
the Neck of the Big Bend itself, and will work 
k Partizan site and nearby sites 


versity of South Dakota, the South Dakota 


haeological Commission, and the National Park 
Ser will cosponsor this summer a project at the Four 
ears sit 39DW2, Dewey County. This is thought t 
V ge visited by Lewis and Clark in 1804. Plans call 
excavation of houses and trenching of the midden 
eposits. Wesley R. Hurt will be in charge 
The Missouri Basin Project will have 6 field parties in 
1¢ Oahe Reservoir area. Three parties will camp on the 
ban f the river in Sully County and will work on 
he village and cemetery at the Sully site, and the Sully 
School site, and will test at additional nearby sites. Three 


ther parties will be camped on the right bank, excavating 
vicinity of Fort Bennett and mapping and testing 
a number of the larger village sites on both sides of the 


river. 
W YoMIN¢ 


at the University of Wyoming, under William 


The spring semester class in archaeological 


spent 10 Saturdays working in a Late Pre- 


about 


amp site 3 miles north of Laramie. The 

site unusual in that it consists of stone circles which are 

tual habitation sites and are associated with Late Pre- 

hist ither than the usual Middle Prehistoric, mate- 
Is 

F t leas month during the summer, a joint party 

sponsored by the National Park Service, the Wyoming 


Museum, and the University of Wyoming will 


return to the Glendo Reservoir on the North Platte River 

theastern part of the state, to investigate Middle 
period sites. Members of the Wyoming Archaeological 
Society will probably be participating in this work. The 
party will | intly led by Mulloy and by Louis Steege of 


the Wyoming State Museum 


David Gebhard and a field party from the Roswell 


Museum, New Mexico, will return for another season of 


vork in the ve shelter sites of the upper Wind River 
\ vil yntinue the archaeological survey of the 
i ipper Big Horn Basin 
MonrTaA Carling I. Malouf of the University of 
Montana, Missoula, plans to do survey and excavation in 
Three Forks area of the Missouri River. Dee ( 
I plans lig large buffalo jump site near Ulm 
Tt for survey work in the area around 
Gr 
SASKATCHEWAN. The Saskatchewan Museum of Natu- 
Histor Regina reports a radiocarbon determination 
5350+ 250 years from a site at Oxbow near Estevan 
theaste Saskatchewan. The site contains small 
ie tched i base points. The date was 
eter! t the son laboratory of the Univer- 
Sit Katcnewal it > skat 
\ s. An archaeok al technician, Don King, 
heer ide the staff of the Glenbow Foundation 
4 Ri 1 ( Forbis, archaeologist for Glenbow, 
eports that 2 7 es will be in the field this summer, 
thern Alberta and one in southern Alberta. 
They w be checking collections and testing promising 


id prehistoric 


Assembled by E 


Morr Davr 


UPPER MISSISSIPPI VALLEY 
ILLINOI 


Chicagk 


Illinois Archaeological Survey 


March 21 


of Late Woodland ceramic types under the 


The met in 
The main order of business was 
ssion 


chairmanship of James B. Griffin. 


Joseph Caldwell of the Illinois State Museum is in 


the field this spring conducting a series of test excavations 


at key sites to obtain charcoal specimens for radiocarbon 


dating. An Illinois State Museum party will excavate 


58 
Kansa 
test at the 
Nebraska be doing highwa 

ng | 

| 

I 2 

ips 
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\ { r arch log ] 
NE ORK. Ma archaeological excavations continue The Society for Pennsylvar Archaeology is planning 
» Philinghere nor 1] lore! on 
I sburg Manor, Upper Mills, in North Tarrytown. memoir to be published late this vear or early 1959 a: 
New York. Philipsburg Manor, | pper Mills, and Sunn Susquehar k histor nd arch log TI 
of Washington Irving, are owned and oper vill be the resule of 
1 by the Sleepy Hollow Restorations, a subsidiary of , f the society May 31 at Franklir Marshall Col 
Vi Kl rsn 
Rockefeller Foundation. Harold Dean Cater ic d Leases Bow = 
Robert Wheeler is director of research: Roland } 
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Py () \ rev 
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nt excavat trot +} pl T he f 1 pr ect r rr m Atnrir 
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ed & perat with thess¥’est Virginia Archeological 
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topograrh +} +} nk M. Setzler of the U.S. Natior 
ntir +} I Ire \ 
| I ) Durit n. t R Or 
Loy t X = 
f Er R TWectr 
| 
at 
4 Srart r } 
rding th togra r} ak head area. Some 5 
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t xpande luce rt Assembled ALFI K. G 
nti nd | 
I land site, Lancas FLORIDA. Florid © University | t 1 
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rew ing under Kinse Swift Creek periods. Two badly dec: 1 fle r bund 
Duriais Nave been found hig Pp in the mound, Glenn 
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\ I ward Dolan are re-examinit the presume terized | ot Andrews ( mf ted Stamped ‘i 
un materials excavated by the Florida Geologica arse sand-tempered plain potter Kelly and C. § 
ago. The Clovis-like 1 me fron Knowlton have made surve f acre site on 
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LAND SOUTH AMERICA Ecuapor. The recently di 


-ctural com- 


Hamber M I ne adwaters of the Napo River, has 
| 
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Victor Emilio Estrada,” 
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